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I n t r o d u c t i o n
T h e  w ho le  r a n g e  of d i a z e p i n e s  h a s  b e e n  r e v i e w e d  by  
P o p p  and  N o b le  in  1 967  ^. A m o r e  d e t a i l e d  s u r v e y  of the  
c h e m i s t r y  of 2, 3 - d i h y d r o d i a z e p i n e s  (1) and  t h e i r  s a l t s  and  
of s o m e  r e l a t e d  c o m p o u n d s  i s  m a d e  h e r e .
R N- N H R ^  R-N-(j>Ç-(j>NHR
( 2 )
V i n a m i d i n e s  and  v i n a m i d i n i u m  s y s t e m s
T h e  j., 5 - p e n t a d i e n e  s y s t e m  (2) , k n o w n  a s  v i n a m i d i n e
b e c a u s e  i t  r e p r e s e n t s  a  v in y logue  of a n  a m i d i n e ,  i s  th e  m o s t
i m p o r t a n t  p a r t  of the  d i h y d r o d i a z e p i n e  m o l e c u l e .  T h u s ,  t h i s
s y s t e m ,  t o g e t h e r  w i th  the  d e r i v e d  v i n a m i d i n i u m  c a t i o n  s y s t e m  (3),
m e r i t s  a d e t a i l e d  r e v i e w .
T h e  v i n a m i d i n i u m  s y s t e m  s h o w s  s o m e  c h e m i c a l  r e s e m b l a n c e
4to  b e n z e n o i d  c o m p o u n d s  an d  d i s p l a y s  a qua  s i - a r o m a t i c  o r
5, 6m e n e i d i c  c h a r a c t e r  * . M e n e i d i c  c h a r a c t e r  m a y  b e  s u m m a r i s e d
7by R o b i n s o n ' s  p h r a s e  , " T h e  t e n d e n c y  to r e t a i n  t h e  t y p e " .  A l th o u g h  
" A r o m a t i c  R e a c t i v i t y "  i s  one  e x a m p l e  of m e n e i d i c  c h a r a c t e r ,  the  
c o n c e p t  m a y  be  a p p l i e d  m o r e  g e n e r a l l y ,  f o r  i n s t a n c e ,  c a r b o x y l i c  
a c i d  d e r i v a t i v e s  show r e t e n t i o n  of type  in  the  i n t e r  con  v e r s i o n  of  
e s t e r s ,  a m i d e s ,  and  h a l i d e s ^ ,  e t c .
In  a  v i n a m i d i n e  s y s t e m  (2) an  a m i n o  g r o u p  a c t s  a s  a n  
e l e c t r o n - d o n o r  g r o u p  and  a n  i m i n e  g r o u p  a c t s  a s  th e  e l e c t r o n -  
a c c e p t o r  g r o u p .  T h e r e f o r e ,  t h i s  r e p r e s e n t s  a good e x a m p l e  
of t h e  p u s h - p u l l  a l k e n e  s y s t e m  w h ic h  h a s  r e c e i v e d  s o m e  a t t e n t i o n  
b e c a u s e  of the  way t h i s  s y s t e m  m a y  p r o v i d e  an  e x t r a  r e s o n a n c e
s t a b i l i t y  to a n  o t h e r w i s e  u n s t a b l e  s y s t e m  . T h e  v i n a m i d i n i u m  
s a l t s  (3) a r e  p a r t i c u l a r l y  s t a b l e  b e c a u s e  of  t h e i r  s y m m e t r y .
®  D " - A  / ]  ®Ç”Ç-NHR< R-NH-C=C*-C-NHR
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T h e  two c a n o n i c a l  f o r m s  a r e  i d e n t i c a l  and c a n  be  c o m p a r e d  to
K e k u le  f o r m s  f o r  b e n z e n e .  T h e  e l e c t r o n s  a r e  d e l o c a l i s e d
w i th in  the  c h a i n s ,  and  t h i s  i s  c l e a r l y  shown by  th e  v i c i n a l
c o u p l in g  c o n s t a n t s  in  t h e  n . m . r .  s p e c t r a ^ ’ I t  h a s  a l s o
b e e n  c o n f i r m e d  in  th e  c a s e  of d i h y d r o d i a z e p i n i u m  s a l t s  by  X - r a y
s t r u c t u r e  d e t e r m i n a t i o n ^  \  n . m . r .  s t u d i e s ^  ^ show th a t
t h e r e  i s  a n  a l t e r n a t i o n  of  e l e c t r o n  d e n s i t y  a lo n g  the  s y s t e m s ;
the  t e r m i n a l  n i t r o g e n  a t o m s  b e a r  th e  g r e a t e s t  e l e c t r o n  d e n s i t y ,
w h i le  the  a - c a r b o n  a t o m s  a r e  e l e c t r o n  p o o r  and  the  (3-c a r b o n  a t o m
i s  e l e c t r o n  r i c h .  C a l c u l a t i o n s  w h ic h  h a v e  b e e n  m a d e  on the
13, 14v i n a m i d i n e  s y s t e m  a r e  in  a c c o r d  w i th  t h i s  d a t a
A s a  c o n s e q u e n c e  of the  ^ - e l e c t r o n s  d e l o c a l i s a t i o n  in
t h e  v i n a m i d i n i u m  s y s t e m ,  t h e s e  s a l t s  r e a c t  s e l e c t i v e l y  w i th
e l e c t r o p h i l e s  to g ive  p - s u b s t i t u t e d  p r o d u c t s .  T h e  <%-positions
a r e  reafc t ive t o w a r d s  n u c l e o p h i l e s ,  and  t h i s  f a c t  h a s  b e e n
e x p lo i t e d  in  the  p r e p a r a t i o n  of a  w ide  v a r i e t y  of d i f f e r e n t
c o m p o u n d s  ( s e e  l a t e r ) .  T h e  f o r m e r  r e p r e s e n t s  a n  e l e c t r o p h i l i c
c . f .  15a t t a c k  by  one c a t i o n  on a n o t h e r  c a t i o n  * * , a n d  t h i s  a p p a r e n t
a n o m a l y  i s  e a s i l y  u n d e r s t o o d  w h e n  i t  i s  r e a l i s e d  t h a t  v i n a m i d i n i u m  
i o n s  a r e  e x a m p l e s  of e l e c t r o n - r i c h  c a t i o n s  s h a r i n g  s ix  e l e c t r o n s  
o v e r  f ive  c e n t r e s .  T h e  fo l lo w in g  a r e  on ly  a  few  of the  e x a m p l e s
of e l e c t r o p h i l i c  a t t a c k  a t  th e  ^ - p o s i t i o n .
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T h e  e l e c t r o p h i l i c  r e a c t i o n s  p r o c e e d  by  s u b s t i tu t io n  in v o lv in g
i f ' - c o m p l e x e s  (Wheland)  a s  i n t e r m e d i a t e s .
T h e  i m p o r t a n c e  of the  W h e la n d  i n t e r m e d i a t e  in  th e  c o u r s e
of e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s  of b e n z e n o i d  c o m p o u n d s
h a s  long  b e e n  r e c o g n i s e d .  T h e  b e n z e n i u m  ion  i t s e l f  h a s  b e e n
22o b s e r v e d  s p e c t r o s c o p i c a l l y  in  s u p e r  a c i d  m e d i a  , b u t  th e  f i r s t
c f ' - c o m p l e x  i n t e r m e d i a t e  to be  i s o l a t e d  and to  b e  s t a b l e  a t  a m b i e n t
23t e m p e r a t u r e s ,  i . e .  (8) , u s e d  a  v i n a m i d i n i u m  s y s t e m ,  and th u s
the  c o n c e p t  of p u s h - p u l l  m e s o m e r i c  s t a b i l i t y ,  to p r o v i d e  the  
n e c e s s a r y  s t a b i l i s a t i o n  e n e r g y .
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I t  i s  i n t e r e s t i n g  to n o te  t h a t  h a l o g e n o - b e n z e n e s  a r e  p r o d u c e d  by
the  a c t i o n  of b a s e s  on the  c a t i o n  (8),  w h e r e a s  s t r o n g  n u c l e o p h i l e s
24c a u s e  d e b r o m i n a t i o n  in  a m a n n e r  r e m i n i s c e n t  of d ih y d ro ­
d i a z e p i n e  s^^ and  t e t r a h y d r o c o r r i n s ^ ^ .  D e p r o t o n a t i o n  of th e
27W h e la n d  i n t e r m e d i a t e  (9) , r e c e n t l y  i s o l a t e d ,  i s  e f f e c t e d
w i th  N, N - d i i s o p r o p y l e t h y l a m i n e ,  bu t  the  c l e a v a g e  of the  R - g r o u p
i s  o b s e r v e d  w i th  s o d iu m  m e t h o x i d e .
R e a c t i o n s  of v i n a m i d i n i u m  s a l t s  w i th  n u c l e o p h i l e s  h a v e  
b e e n  c a r r i e d  out  i n  o r d e r  to  p r e p a r e  o t h e r  t y p e s  of c o m p o u n d s  
a s  d e p i c t e d  b e lo w  (1 0 -1 3 ) .
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A g r e a t  d e a l  of l i t e r a t u r e  i s  a v a i l a b l e  on t h e s e  o p en  c h a i n
d i a z a p e n t a d i e n e s  and  t h e i r  h i g h e r  v i n y l o g u e s . T h e y  w i l l  r e a c t
w i th  t h i o l s  to  g ive  m e t h i n e  d y e s ^ ^ ,  w i th  h e t e r o c y c l i c  i m m o n i u m
31 3 9s a l t s  w i th  a c i d i c  C - H  to  g ive  p e n t a m e t h i n e  d y e s ,  w h ich
h a v e  a s s u m e d  i m p o r t a n c e  a s  s e n s i t i s e r s  of p h o t o g r a p h i c  s i l v e r  
40h a l id e  e m u l s i o n s  and  a s  m o d e l s  f o r  i n v e s t i g a t i n g  th e  in f l u e n c e
37 3 8 41of s u b s t i t u e n t s  on  the  u . v .  and  v i s i b l e  s p e c t r a  of p o l y m e t h i n e
d y e s .  T h e r e  i s  a n  e n o r m o u s  l i t e r a t u r e  a v a i l a b l e  in  t h i s
f ie ld ,  a  r e v i e w  on  c y a n i n e s  c o m m e n t s  t h a t  th e y  " h a v e  m a d e
40c o l o u r  p h o t o g r a p h y  an d  h igh  s p e e d  p h o t o g r a p h y  p o s s i b l e "  . T h e y
h a v e  a l s o  b e e n  u s e d  a s  s y n th e t i c  i n t e r m e d i a t e s ,  e .  g. , in  the
42 . . .  43 31p r e p a r a t i o n  of p h e n a n t h r e n e s  , q u i n o l in e s  , c y a n i n e s  ,
, 4 4 - 4 5   ^ . 2 8 , 4 6  ^ . . . .  47p y r a z o l e s  , d i h y d r o d i a z e p i n e s  , and  p y r i m i d i n e s
28T h e  p r e p a r a t i o n  of  the  p a r e n t  s a l t  (10) i s  p r e s e n t l y  only  
a c c o m p l i s h e d  in  s a t i s f a c t o r y  y ie ld  by  such  a m e t h o d .
C a r b o n  n u c l e o p h i l e s  r e a c t  w i th  v i n a m i d i n i u m  s a l t s  in  
an  a n a l o g o u s  f a s h i o n  to  n i t r o g e n  n u c l e o p h i l e s .  T h e  c a r b a n i o n s  
d e r i v e d  f r o m  a - m e t h y l e n e k e t o n e s  d i s p l a c e  one of th e  a m i n o  g r o u p s  
of v i n a m i d i n i u m  s a l t s  to  g ive  iV - a m i n o - p e n ta d i | p n e s  w h ich  c a n
be  f u r t h e r  c o n v e r t e d  in to  v i n y l o g u e s  of v i n a m i d i n i u m  s a l t s .
or -M ethyl  g r o u p s  of v i n a m i d i n i u m  s a l t s  h a v e  p o t e n t i a l  
c a r b a n i o n i c  r e a c t i v i t y  l i k e  t h a t  of a -  an d  7^- m e t h y l  g r o u p s  in  
p y r i d i n i u m  io n s ;  b u t  the  s y n th e t i c  u s e f u l n e s s  h a s  no t  b e e n  
e x p l o r e d  y e t .
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(15)
T h e  u s e  of the  2 , 4 - d i c h l o r o  d e r i v a t i v e s  of v i n a m i d i n i u m
s a l t s  in the  s y n t h e s i s  of a  v a r i e t y  of h e t e r o c y c l e s  h a s  r e c e n t l y  
44b e e n  r e v i e w e d
P r e p a r a t i o n s  of v i n a m i d i n e s  and  v i n a m i d i n i u m  s a l t s
A v a r i e t y  of  m e t h o d s  of p r e p a r a t i o n  of v i n a m i d i n e s  and  
t h e i r  s a l t s  h a s  b e e n  r e c o r d e d .  I n  c e r t a i n  c a s e s , t h e y  m a y  be  
m a d e  d i r e c t l y  f r o m  the  c o r r e s p o n d i n g  d i c a r b o n y l  c o m p o u n d  o r  
i t s  m o n o ^ ^ ’ o r  d i a c e t a l  d e r i v a t i v e s ^ ^ *  bu t  tw o s t e p s  m a y  
be n e c e s s a r y .
Me Me Me
PhN H g
PhNH
■Nri.
'ACID +- PhNH &
53AMe
PhNH
Me
54A s l i g h t ly  m o d i f i e d  m e t h o d  in v o l v e s  the  f o l l o w in g  s c h e m e  :
t h e  d iam ine  p r o v i d e s  th e  cyclic  v i n a m i d i n i u m  s a l t  (19).
A c o m m o n  r o u t e  to N, N ‘- d i a l k y l - 2, 3, 4 - u n s u b s t i t u t e d  
v i n a m i d i n i u m  s a l t s  i n v o l v e s  s u c c e s s i v e  M i c h a e l  a d d i t i o n ,  and
i n NMe
(18)
(i)MeSQ
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55c o n d e n s a t i o n  of  an  a lk y l  a m i n e  w i th  p r o p a r g y l a l d e h y d e
C)^CCHO +  Me NH
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T h e  un  s u b s t i t u t e d  N, N ' - a r y l v i n a m i d i n i u m  s a l t s ,  e . g .  (21) h a v e  
b e e n  p r e p a r e d  f r o m  th e  t e t r a a c e t a l  of m a l o n d i a l d e h y d e ^ ^ ’ .
 ^ +  2 RPhNH R P h
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p - H a l o v i n a m i d i n i u m  s a l t s  (22) h a v e  b e e n  p r e p a r e d  f r o m
m u c o b r o m i c  and m u c o c h l o r i c  a c i d s ,  w h ich  a r e  m a s k e d  p - d i c a r b o n y l  
5 6 ,5 7
2 P h N H ^  ^  P h N ^
H ^  ^  B r
c o m p o u n d s
c i q .
(22)
P - C h l o r o v i n y l a l d e h y d e s  (23),  w h ic h  m a y  be  c o n s i d e r e d  
a s  th e  a c i d  c h l o r i d e s  of t h e  eno l  f o r m s  of P - d i c a r b o n y l  c o m p o u n d s ,
h a v e  a l s o  b e e n  u s e d  a s  the  s t a r t i n g  m a t e r i a l s  f o r  t h e  p r e p a r a t i o n
r . 4 3 , 5 8 - 6 2of v m a m i d i n i u m  s a l t s
HO
2R R NHV i l s m e i e rR  C H ^ C O R R e a c t i o n
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6 3 -6 8V i n a m i d i n e s  h a v e  a l s o  b e e n  p r e p a r e d  f r o m  p - c h l o r o v i n y l k e t o n e s
A good g e n e r a l  m e t h o d  f o r  the  p r e p a r a t i o n  of the  P - s u b s t i t u t e d
v i n a m i d i n i u m  s a l t s  u t i l i s e s  t h e  V i l s m e i e r  f o r m y l a t i o n  of a l d e h y d e
,  , 69 , , 1 8 , 7 0 - 7 4  17a c e t a l s  , h a l o a c e t i c  a c i d s  , c y a n o a c e t i c  a c i d s  , m a l o n i c
75 , 1 8 , 7 3 , 7 4  ,a c i d s  o r  p h e n y l a c e t i c  a c i d s  . T h e  m e c h a n i s m  of
f o r m y l a t i o n  f r o m  th e  a c i d s  i s  no t  fu l ly  u n d e r s t o o d  bu t  m u s t
11
in v o lv e  d i f o r m y l a t i o n  c o u p le d  wi th  d e c a r b o x y l a t i o n ,  e . g .  (24).
D M FP h C H ^ C O ^ H P O C l g / N a C l O Me  N
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7 £)a - C y c l o h e x e n y l  , p - a l k o x y  , and  P - a m i n o v i n a m i d i n i u m
s a l t s  h a v e  a l s o  b e e n  p r e p a r e d  by V i l s m e i e r  f o r m y l a t i o n ,  a - A m i n o -
and or, a ’- d i  a m i  no v i n a m i d i n i u m  s a l t s  h a v e  b e e n  o b ta in e d  by
a d d i t io n  of  a n  a ,  o ? -d ia m in o e th y len e  to  a f o r m a m i d i n i u m  s a l t ,  and
7 8to  a n  u n s u b s t i t u t e d  v i n a m i d i n i u m  s a l t ,  r e s p e c t i v e l y  . H o w e v e r ,
no  a t t e m p t s  h a v e  b e e n  m a d e  to o b t a in  t h e  c y c l i s e d  v i n a m i d i n i u m
s a l t s  f r o m  t h e s e  c o m p o u n d s .
2, 4 - D i c h l o r o v i n a m i d i n i u m  s a l t s  h a v e  b e e n  o b ta in e d  
4 5 , 7 9 “ 80f r o m  p h o s g e n e i m m o n i u m  ’ s a l t s .  C y c l i s a t i o n  of t h i s
d i c h l o r o - c o m p o u n d  w a s  a t t e m p t e d  ( s e e  l a t e r ,  d i s c u s s i o n ) .
M o n o c h l o r o v i n a m i d i n i u m  s a l t s  h a v e  b e e n  p r e p a r e d  by  a d d i t i o n
44of p h o s g e n e / i m m o n i u m  s a l t s  to e n a m i n e s  , an d  by  m e a n s  of a
V i l s m e i e r  r e a c t i o n  f r o m  N ,  N - d i m e t h y l a m i d e s  c o n t a i n i n g  two 
7 3 -74a - h y d r o g e n  a t o m s  . D i b r o m o v i n a m i d i n i u m  s a l t s  a r e
o b ta in e d  by  the  ac t io n  of h y d r o g e n  b r o m i d e  on  m a l o n o n i t r i l e ^ \
T h e  p r e p a r a t i o n  of 2 - a r y l  and  2, 4 - d i a r y l - 1, 5 - d i a z a -
82p e n t a d !  en  e s  f r o m  d i t h i o l i u m  s a l t s  (25),  and  t h e  i s o l a t i o n  of
t h e  3 - m e t h y l - 1, 5 - d ip h e n y l  c o m p o u n d  v ia  a  s i x -  s t a g e  s y n t h e s i s
83f r o m  i s o - b u t r a l d e h y d e  a r e  tw o  e x a m p l e s  of  n o n - g e n e r a l  
m e t h o d s .
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(25)
(2î) (27)lûll-cisj
(29)
(cE-trans)
C o n f o r m a t i o n  of v i n a m i d i n i u m  s a l t s
X
H NFh
V i n a m i d i n e s  and  v i n a m i d i n i u m  s a l t s  m a y  be  o p e n - c h a i n  
(3) o r  i n c lu d e d  in  a r i n g  s y s t e m  (26) and  i n  the  d i h y d r o d i a z e p i n i u m  
s a l t s  (7).  T h u s ,  d e p e n d in g  on  t h e i r  e n v i r o n m e n t  t h e  v i n a m i d i n e  
s y s t e m  c a n  a d a p t  one of the t h r e e  d i s t i n c t i v e  g e o m e t r i c a l  
s h a p e s .  O p e n - c h a i n  v inamic^es  h av in g  a N H - g r o u p  e x i s t  
p r e d o m i n a n t l y  in  th e  a l l - c i s ( ' U ’) - s h a p e ^ ^ *  w h e r e i n  th e y
a r e  s t a b i l i s e d  by  i n t r a m o l e c u l a r  h y d r o g e n  bond ing  (27),  a s  a r e  
p - d i k e t o n e  eno l  s .  T h e  p o s s i b i l i t y  t h a t  t h e s e  b a s e s  p o s s e s s e d  a
n o n - c l a s s i c a l  c y c l i c  d e l o c a l i s e d  s y s t e m  of 6 T T -e lec t ro n s
5 0 07in v o lv in g  the  N - H  b o n d s  h a s  b e e n  r u l e d  o u t  , t h e y  a r e  i n d e e d
' h y d r o g e n - b o n d e d  v i n a m i d i n e s .  On  the  o t h e r  h a n d ,  t h e i r  s a l t s  
t a k e  up  a l l  t r a n s  ( ’W ) - c o n f i g u r a t i o n ,  e . g .  (21),  T h i s  i s  show n 
qu i t e  u n a m b i g u o u s l y  by the  l a r g e  v i c in a l  c o u p l in g  c o n s t a n t s
13
86, 8 8 -89(J ca. 1. 3 Hz.) of  p r o t o n s  1- 5 in  the  n .  m .  r .  s p e c t r a
C y c l i c  v i n a m i d i n e s  h a v e  t h e i r  c o n f i g u r a t i o n  f o r c e d  upon
t h e m  by  the  s h a p e s  of the  r i n g s  i n  w h ic h  th e y  a r e  i n c o r p o r a t e d  .
H e n c e ,  d ihyd rod iazep i in 'e s  (7) m u s t  h a v e  a U - f o r m ,  w h i l e  the  
1 8 , 4 3 ,  86d ia n i l  d e r i v a t i v e s (30) a r e  p r o b a b l y  c i s - t r a n s  ( ' s i c k l e ’)
s h a p e d .  V i n a m i d i n e s  of the  l a t t e r  ty pe  h a v e  b e e n  p r e p a r e d
4 6> 86p h o t o c h e m i c a l l y  f r o m  t h o s e  of t h e  ' W ' - s t r u c t u r e  ’ bu t  v e r y  
l i t t l e  w o r k  h a s  b e e n  p u b l i s h e d .
S om e  s p e c i a l  v i n a m i d i n i u m  and  r e l a t e d  s y s t e m s
D i -  o r  t r i a m i n o c y c l o p r o p e n i u m  s a l t s  (31) an d  d i a m i n o -  
p e n t a l e n e  (32) m a y  a l s o  be  s t a b i l i s e d  by  the  c o n t r i b u t i o n  of 
v i n a m i d i n i u m  s y s t e m s .
2  X "  R N Z  
lz=Ni^ or h)
. (31)
1, 3 - B i s - ( d i m e t h y l a m i n o ) - p e n t a l e n e  (32) i s  s t a b l e  i n  a i r  f o r  s o m e
h o u r s  a s  o p p o s e d  to  s i m p l e  p e n t a l e n e  d e r i v a t i v e s  w h ic h  h a v e
90r e c e n t l y  b e e n  p r e p a r e d  . I t  i s  th ough t  t h a t  the  c o n t r i b u t i n g
91f a c t o r  i s  the  v i n a m i d i n i u m  c y c l o p e n t a d i e n i d e  c a n o n i c a l  f o r m  (32A),  
C y c l o p r o p e n i u m  s a l t s  r e a c t  a d d i t i v e l y  in  the  c o ld  w i th  w e a k  
n u c l e o p h i l e s ^ ^ ’ ^ ^ (e .  g.  a l c o h o l s )  bu t  the  d e r i v a t i v e  f ( 3 1), Z=NR^]]
i s  s t a b l e  in  a i r  an d  in p a r t i c u l a r  i s  r e s i s t a n t  to a t t a c k  by  h o t  w a t e r  
T h i s  s t a b i l i s a t i o n  m i g h t  be  due to  t h e  c o n t r i b u t i o n  of the  b r i d g e d -
94,95
im i n e  c a n o n i c a l  f o r m  (31 A) 96 97I t  h a s  r e c e n t l y  b e e n  s how n  th a t
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the  1, E ~ d ia m in o c y c Io p r o p e î i i u m  s y s t e m  u n d e r g o e s  a n  e l e c t r o p h i l i c
a t t a c k  a t  the  2 - p o s i t i o n  of th e  r i n g ,  w h ich  i s  e l e c t r o n  r i c h ,  in
k e e p i n g  w i th  i t s  p r o n o u n c e d  v i n a m i d i n i u m  c h a r a c t e r .  T h e
c o r r e s p o n d i n g  t r i a l k o x y ^ ^  and  t r i s ( a l k y l - t h i o ) c y c l o p r o p e n i u m ^  ^
s a l t s  a r e  m a r k e d l y  l e s s  s t a b l e .
T h e  p o l y m e t h i n i u m  s a l t s  (33) a r e  v i n y l o g u e s  of  v i n a m i d i n i u m
88s a l t s  and  l i k e  t h e m  a d o p t  the  ( 'W ' ) - c o n f i g u r a t i o n  , T h e
g lu t a c o n d ia ld e h y d e  d e r i v a t i v e s  (33 ,n=5)  a r e  r e a d i l y  p r e p a r e d
55in tw o  s t e p s  by  th e  a c t i o n  of a m i n e s  on py r id in iu m .  s a l t s  . T h e
r e v e r s e  p r o c e s s  h a s  a l s o  b e e n  r e p o r t e d 100 G lu ta c  o n d ia ld e h y d e
d i a n i l s  a r e  i m p o r t a n t  s y n th e t i c  i n t e r m e d i a t e s ^ a n d  a r e  u s e d  in
101-103th e  c l a s s i c  Z i e g l e r - H a f n e r  s y n t h e s i s  of a z t d e n e s (34).
(33)
MeN N ^ O H , N'" 
Ph ^ P h
alkdli
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A l l - t r a n s  d ia z a n o n a m e th in e .  h a s  not  been  s tu d ie d  
c h e m i c a l l y  bu t  the  i s o e l e c t r o n i c  c y c l o h e p t a t r i e n e  d e r i v a t i v e s  (35) 
h a v e  b e e n  i n v e s t i g a t e d .  T h e s e  a r e  r e a d i l y  o b t a i n a b l e  by  the
a c t i o n  of the  a p p r o p r i a t e  a m i n e  on  the  1 , 2 - d i e t h o x y t r o p y l i u m  
io n .  O t h e r  m e t h o d s  of p r e p a r a t i o n  a r e  a l s o  a v a i l a b l e
104
R
(35]
(36)
T h e s e  b a s e s  show m e n e i d i c  c h a r a c t e r ;  t h e y  m a y  b e  h a l o g e n a t e d
105and c o u p le d  wi th  d i a z o n i u m  s a l t s  a t  the 4 - p o s i t i o n  . 4 - H a l o g e n o
s u b s t i t u e n t s  a r e  d i s p l a c e d  by  n u c l e o p h i l e s ,  f o r  i n s t a n c e ,  w i th
105e i t h e r  h y d r o g e n  s u lp h id e  o r  t h i o u r e a  the  s u lp h id e  (36) i s  ob ta ined ,  
No r e a c t i o n s  h a v e  b e e n  c a r r i e d  ou t  on t h e i r  s a l t s .
T h e  c y c l o p e n t a d i e n e  d e r i v a t i v e s  (37) and  (38)^^^  a r e  
a l s o  e x a m p l e s  of 1, T - d i a z a c y c l o n o n a t e t r a e n e s .  A d e t a i l e d  a n a l y s i s  
of the  s p e c t r a  of the  b a s e  (38) w a s  i n t e r p r e t e d  in  t e r m s  of  an
i n t r a m o l e c u l a r  h y d r o g e n  bond ,  w h ich  u n d e r g o e s  r a p i d  e x c h a n g e 110
T h e s e  c o n c l u s i o n s  h a v e  b e e n  c o n f i r m e d  r e c e n t l y  by  a n  x - r a y  c r y s t a l  
s t r u c t u r e  d e t e r m i n a t i o n  on  c o m p o u n d  [(38), R = P h ] ^   ^\
i
. . I
16
2
4
138)
2, 3 - D ih v d r o ~  1, 4 - d i a z e p i n e s  and  2, 3 - d ih y d r o ~  1, 4 - d i a z e p i n u m  s a l t s
X (39)
2,  3 - D i h y d r o d i a z e p i n e s  (1) an d  t h e i r  s a l t s  (19) r e m a i n  to d a y
p e r h a p s  t h e  m o s t  e x t e n s i v e l y  s tu d ie d  v i n a m i d i n e  s y s t e m .
1122,  3 - D i h y d r o d i a z e p i n e s  h a v e  r e c e n t l y  b e e n  r e v i e w e d  
c o m p r e h e n s i v e l y ,  t h u s ,  on ly  th e  s a l i e n t  f e a t u r e s  of t h e i r  c h e m i s t r y  
a r e  m e n t i o n e d  h e r e .  S p e c t r o s c o p i c  d a t a  show  t h a t  d i h y d r o d i a z e p i n e s  
n o r m a l l y  e x i s t  in  the  c o n j u g a t e d  f o r m  ( 1) r a t h e r  t h a n  the  t a u t o m e r i c  
b i s i m i n o  f o r m  (39).
•f
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P r e p a r a t i o n  of d i h y d r o d i a z e p i n e s
53BS c h w a r z e n b a c h  and  L u t z  (1940) o b ta in e d  th e  f i r s t
d i h y d r o d i a z e p i n e  by  c o n d e n s a t i o n  of  a c e t y l a c e t o n e  w i th  e t h y l e n e -
d i a m i n e .  T h e  r e a c t i o n  b e t w e e n  (3 -d ica rbony l  c o m p o u n d s  and
1 , 2 - d i a m i n e s  h a s  r e m a i n e d  t h e  c o m m o n  m e t h o d  f o r  th e  p r e p a r a t i o n
of t h e s e  c o m p o u n d s ,  a l th o u g h  m o d i f i e d  c o n d i t i o n s  m a y  be  
51 53e s s e n t i a l  * , e s p e c i a l l y  in  the  p r e p a r a t i o n  of a r y l  s u b s t i t u t e d
c o m p o u n d s ^  115^ T h e  d i f f e r e n c e s  m a y  b e  due  to  the  l o w e r
113r e a c t i v i t i e s  of a r y l  s u b s t i t u t e d  c a r b o n y l  g r o u p s  , W h e n
c o n d e n s a t i o n  of a c e t y l a c  e to n e  w i th  C , C ' - t e t r a m e t h y l e t h y l e n e d i a m i n e
w a s  a t t e m p t e d ,  th e  o n ly  p r o d u c t  i s o l a t e d ,  in  h ig h  y ie ld ,  w a s  the
a c e t y l a c e t o n e  s a l t  of th e  d i a m i n e ^ ( s e e  d i s c u s  s ion  J a t e r ) . T h e
c o u r s e  of t h e  r e a c t i o n  i s  pH depende^nt . I n d e e d ,  s o m e  e a r l i e r  
117w o r k e r s  had  d e s c r i b e d  th e  f o r m a t i o n  of on ly  the  b i s o x o e n a m i n e
118(40) f r o m  t h e s e  r e a c t a n t s ,  w h i l e  o t h e r  w o r k e r s  h a d  r e p o r t e d
the  p r e p a r a t i o n  of th e  d i a z e p i n e  but  quo te d  p h y s i c a l  c o n s t a n t s
w h ic h  a r e  t h o s e  of t h e  b i  s o x o e n a m i n e .  T h e  s t r u c t u r e  of t h e s e
a l t e r n a t i v e  o p e n - c h a i n  p r o d u c t s ,  e . g .  (40) a s  bi  s o x o e n a m i n e  s
r a t h e r  t h a n  a s  t a u t o m e r i c  d i i m i n e s ,  w a s  l a t e r  c o n f i r m e d  by
1 1 6 , 1 1 9n . m . r .  s p e c t r o s c o p y
Me
IH, HO -NH 0
1,40)
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T h e  b i s o x o e n a m i n e  (40) i s  o b ta in e d  a t  r o o m  t e m p e r a t u r e
a s  th e  m a j o r  p r o d u c t  in  n e u t r a l  o r  m i l d l y  a l k a l i n e  c o n d i t i o n s  bu t
a t  h i g h e r  t e m p e r a t u r e s  i t s  y ie ld  d r o p s  s h a r p l y  e v e n  a t  t h e  m o s t
f a v o u r e d  pH v a l u e f o r  i t s  f o r m a t i o n .
E x a m p l e s  of th e  p r e p a r a t i o n  cf d i h y d r o d i a z e p i n e s  by
o t h e r  m e t h o d s  h a v e  a p p e a r e d  in  the  l i t e r a t u r e ,  e . g .  , the  a c i d
s a l t  of  th e  b i s ( N - m e t h y l a n i l )  of m a l o n d i a l d e h y d e  r e a c t s  w i th
N, N ’- d i m e t h y l e t h y l e n e d i a m i n e  to  g ive  a d i h y d r o d i a z e p i n i u m  
46s a l t  , w h i l e  t h e  u n  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  c a t i o n  i s  b e s t  
p r e p a r e d  by the  r e a c t i o n  of the d i a n i l ,  o r  p r e f e r a b l y ,  the
2 gb i s ( N - p h e n y l a n i l )  of m a l o n d i a l d e h y d e  w i th  e t h y l e n e  d i a m i n e
D i h y d r o d i a z e p i n e s  h a v e  a l s o  b e e n  p r e p a r e d  by  m e t h o d s
not  invo lv ing  th e  u s e  of c o n d e n s a t i o n  r e a c t i o n s .  T h u s ,  5 - m e t h y l -
d i h y d r o d i a z e p i n e  h a s  b e e n  p r e p a r e d  by  a d d i t i o n  of e t h y l e n e d i a m i n e  
121to b u t a - 1, 3 - d i y n e  an d  1 r m e t h y l - 2 - o x o d i h y d r o d i a z e p i n e s  h a v e
b e e n  o b ta in e d  by  d e h y d r o g e n a t i o n  of 2, 3, 6 , 7 - t e t r a h y d r o d i a z e p i n e s
122w ith  b e n z o y l  p e r o x i d e  and  N - b r o m o s u c c i n i m i d e  . 2, 3 - D i h y d r o ­
d i a z e p i n e  s h a v e  b e e n  p r e p a r e d  by  h e a t i n g  th e  b i s a n i l s  of 1 , 2 - 
d i a m i n o c y c l o p r o p a n e s ^ ^ ^  125^ ^ r e a c t i o n  inv o lv in g  a  Cope 
r e a r r a n g e m e n t .
S t a b i l i t y  and  g e n e r a l  p r o p e r t i e s  of  d i h y d r o d i a z e p i n e s
D i h y d r o d i a z e p i n e  b a s e s ,  w i th  a m i d i n e s ,  a r e  p e r h a p s  the
s t r o n g e s t  o r g a n i c  b a s e s  know n ,  w i th  p K a  v a l u e s  in  the  r e g i o n  of 
53B13-14 , T h i s  m a y  b e  a s c r i b e d  to  th e  fo rmatkn  of  a  s y m m e t r i c
d e l o c a l i s e d  s y s t e m  of e l e c t r o n s  i n  th e  d e r i v e d  c a t i o n ,  w h o s e  
r e s o n a n c e  e n e r g y  i s  e s t i m a t e d  to be £ a  20 K c a l  m o l   ^ T h e
s t a b i l i t y  of t h e  c a t i o n s  i s  f u r t h e r  e x e m p l i f i e d  by  th e  l a r g e  pH
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r a n g e  o v e r  w h ic h  the  m o n o c a t i o n  f o r m  i s  t h e  p r e d o m i n a n t
s p e c i e s .  T h e  d i c a t i o n  i s  f o r m e d  s i g n i f i c a n t l y  on ly  in  a c i d s
119of s t r e n g t h  c o m p a r a b l e  to 7 0% s u l p h u r i c  a c i d  . C a l c u l a t i o n s
b a s e d  on pK d a t a  s u g g e s t  t h a t  d ih y d r o d i a z e p i n e  b a s e s  h a v e
8 K c a l  m o l   ^ l e s s  e n e r g y  th a n  the  c o r r e s p o n d i n g  c a t i o n s .  ( T h i s
i s  in  a c c o r d  w i th  the  a s y m m e t r y  of the c o n j u g a te d  s y s t e m  in
th e  b a s e s ) .  T h i s ,  h o w e v e r ,  s t i l l  l e a v e s  a r e s o n a n c e  e n e r g y
of c a  10 -12  K c a l  m o l "   ^ c o m p a r e d  w i th  the  n o n - c o n j u g a t e d
b i s i m i n e  s t r u c t u r e  (39).
D i h y d r o d i a z e p i n i u m  s a l t s  a r e  g e n e r a l l y  r e s i s t a n t  to
119o x id a t io n ,  d e h y d r o g e n a t i o n ,  and  h y d r o l y s i s  , a l th o u g h  the
l a t t e r  m a y  o c c u r  u n d e r  s t rong ly  a l k a l i n e  c o n d i t i o n s .  S o d iu m
h y d r o x i d e  and  b e n z o y l  c h l o r i d e  b r i n g  abou t  a  c l e a v a g e  to f o r m
119ic ( ibenzoy le thy lened iam ine  . W i th  6 - m e t h y l  o r  6 - b r o m o - s u b s t i t u t e d
127 - 12 9s a l t s  h y d r o l y s i s  t a k e s  p l a c e  m o r e  e a s i l y  in  a c i d  c o n d i t i o n s
6 - N i t r o -  and  6 - a m i n o - d i h y d r o d i a z e p i n e s  a r e  not  i s o l a b l e ,  f o r
21t h e i r  s a l t s  a r e  h y d r o l y s e d  in  th e  p r e s e n c e  of a l k a l i
T h e  i s o l a t e d  p r o d u c t  (41) i s  a n  e x a m p l e  of th e  p r o d u c t  of h y d r o l y s i s
115of a  5, 7 - d i m e t h y l -  1, 4 - p h e n y l d i a z e p i n i u m  s a l t  w i th  a q u e o u s  
s o d iu m  h y d r o x i d e .
MeCOCH=CMe-NPhCH CH NHPh
(4 1 )
One e x a m p l e  of a  c a t a l y t i c  r e d u c t i o n  of a  d i h y d r o d i a z e p i n e  h a s  
121b e e n  r e p o r t e d  . T h e  a c t i o n  of e x c e s s  s o d iu m  t e t r a h y d r o b o r a t e
on p o l y m e t h i n i u m  salts h a s  a l s o  b e e n  r e p o r t e d ,  and i t  p r o c e e d s
by r e d u c t i o n  of  the  doub le  b o n d s  of the  i m i n i u m  and  e n a m i n e  
130g r o u p s  . T h e  d e t a i l e d  c h e m i s t r y  of the  d i h y d r o d i a z e p i n e
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b a s e s ,  h o w e v e r ,  s t i l l  r e m a i n s  to be  i n v e s t i g a t e d .
E l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s  of d i h y d r o d i a z e p i n i u m  c a t i o n s
T h e  p r o p e r t i e s  of d i h y d r o d i a z e p i n i u m  c a t i o n s  c a n  be
u n d e r s t o o d  in  t e r m s  of the  v i n a m i d i n i u m  s y s t e m  w h ic h  f o r m s  a n
3e s s e n t i a l  p a r t  of  th e  m o l e c u l e .  U n l e s s  the  s p  - c a r b o n  s k e l e t o n  of 
d i h y d r o d i a z e p i n i u m  c a t i o n s  p r o d u c e s  an y  m o d i f i c a t i o n s  of  the  
v i n a m i d i n i u m  s y s t e m ,  t h e s e  c a t i o n s  a r e  l i k e l y  to show p r o p e r t i e s  
of a  v i n a m i d i n i u m  c a t i o n .  D i h y d r o d i a z e p i n i u m  c a t i o n s  a r e  
e l e c t r o n - r i c h  an d  a r e  r e a c t i v e  t o w a r d s  e l e c t r o p h i l e s  d e s p i t e  t h e i r
p o s i t i v e  c h a r g e .  T h u s ,  t h e y  c a n  be r e a d i l y  d e u t e r i a t e d  by  d e u t e r i o
1 2 5 , 1 2 7 , 1 3 1 , 1 3 2  , .  ^ , 2 5 , 1 2 8  . . .  . _ .a c i d s  , brominat&oL w i th  b r o m i n e  in  m e t h a n o l ,
h a l o g e n a t e d  w i th  N - h a l o g e n o s u c c i n i m i d e s  in c h l o r o f o r m  o r  a c e t i c
2 f l l 3 3 X 3 3a c i d  , and  n i t r a t e d  by  n i t r i c  a c i  d - s u l p h u r i c  a c i d  m i x t u r e s
T h e y  a r e  a l s o  r e a c t i v e  enough  to coup le  w i th  d i a z o n i u m  s a l t s  e v e n
though  the  d i a z o d i h y d r o d i a z e p i n e s  so f o r m e d  a r e  h y d r o l y t i c  a l ly
136u n s t a b l e  and w e r e  n o t  i s o l a t e d  . T h e s e  r e a c t i o n s  c h a r a c t e r i s t i c a l l y
o c c u r  a t  the 6- p o s i t i o n  and  p r o c e e d  v ia  a n  i n t e r m e d i a t e  c o m p l e x
( 4 2 ) a n a l o g o u s  to th e  W h e l a n d  i n t e r m e d i a t e  in th e  e l e c t r o p h i l i c
112s u b s t i t u t i o n  of b e n z e n o id  c o m p o u n d s  . T h i s  i n t e r m e d i a t e  d i c a t i o n  
l o s e s  a p r o t o n  to  g iv e  th e  6 - s u b s t i t u t e d  p r o d u c t  (43).
129 131 137K i n e t i c  s t u d i e s  ' ’ i n d i c a t e  t h a t  t h e s e  r e a c t i o n s
c l o s e l y  r e s e m b l e  t h o s e  of a c t i v a t e d  b e n z e n o i d  c o m p o u n d s  such
a s  p h e n o l s  a n d  a m i n e s .  H e n c e ,  the  t e r m  ' q u a s i - a r o m a t i c  ' w a s
4d e f in e d  to  d e s c r i b e  t h e m  . K in e t i c  s t u d i e s  h a v e  a l s o  show n t h a t  
th e  d i h y d r o d i a z e p i n i u m  c a t i o n  i s  in d e e d  in v o lv e d  in  t h e s e  
e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n s ,  so t h a t  th e  n i t r a t i o n  r e a c t i o n
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r e p r e s e n t s  a  r a r e  e x a m p l e  of e l e c t r o p h i l i c  a t t a c k  by  a c a t i o n
on  a n o t h e r  c a t i o n .  F u r t h e r  s i m i l a r i t i e s  w i th  b e n z e n o i d  c o m p o u n d s
a r e  a l s o  o b s e r v e d ,  e . g .  , 6 - n i t r o  c o m p o u n d s  m a y  be  r e d u c e d  to
a m i n e s ^ ^ ’ w h ic h  y ie ld  s t a b l e  a n i l s  and  d i a z o n i u m  s a l t s ^ ^ .
S i m i l a r  s t a b l e  i n t e r m e d i a t e  d i c a t i o n  s t r u c t u r e s  c a n n o t  be
d r a w n  f o r  e l e c t r o p h i l i c  a t t a c k  a t  the  5-  and  7 - p o s i t i o n s  an d  k i n e t i c
s t u d i e s  of  t h e  b r o m i n a t i o n  of d i h y d r o d i a z e p i n i u m  s a l t s  i n d i c a t e  a
r a t i o  of r e a c t i v i t i e s ,  of a t  l e a s t  1:10 a t  the  5- and  7 - p o s i t i o n s
/2-T, 129to the  6 - p o s i t i o n  r e s p e c t i v e l y  . E v e n  6 - m e t h y l  d i h y d r o d i a z e p i n i u m
s a l t  r e a c t s  p r e f e r e n t i a l l y  a t  t h e  6 - p o s i t i o n  r a t h e r  t h a n  a t  the  5-  and  7- 
129p o s i t i o n s  , T h e  r e s u l t a n t  p r o d u c t s  a r e  h y d r o l y s i s  p r o d u c t s  
s in c e  the  d i c a t i o n  i n t e r m e d i a t e  (44) h a s  no m e s o m e r i c  s t a b i l i s a t i o n  
and  c a n n o t  g a in  s u c h  s t a b i l i s a t i o n  by l o s s  of pro t^ j .n ,  and ,  a s  a 
b i s i m i n i u m  s a l t ,  i s  r e a d i l y  h y d r o l y s e d .
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N u c le o p h i l i c  r e a c t io n s  of d i h y d r o d i a z e p i n i u m  s a l t s
5, 7 - D i s u b s t i t u t e d  d i h y d r o d i a z e p i n e s  a r e  i n e r t  to n u c l e o p h i l e s
a t  the  5(7) - p o s i t i o n s  e v e n  th o u g h  a t t a c k  a t  t h e s e  s i t e s  i s  
e l e c t r o n i c a l l y  f a v o u r a b l e .  H o w e v e r ,  5, 7 - u n s u b s t i t u t e d  d i h y d r o ­
d i a z e p i n e s  m a y  be  a t t a c k e d  by  nucleophiles ,  e . g .  , N ,  N ‘- d i m e t h y l -  
e t h y l e n e d i a m i n e  ( i n  e x c e s s )  r e a c t s  w i th  the  t o t a l l y  un s u b s t i t u t e d  
d i h y d r o d i a z e p i n i u m  s a l t  to g ive  a n  N, N ’- d i s u b s t i t u t e d  d e r i v a t i v e .
6 - H a l o g e n o d i h y d r o d i a z é p i n e s  r e a c t ,  u n e x p e c t e d l y , b y  
s u b s t i t u t i o n ,  w i th  a  v a r i e t y  of n u c l e o p h i l e s ^ ^ '  s u c h  a s
m e t h o x i d e  and  t h i o u r e a  to g ive  6 - s u b s t i t u t e d  p r o d u c t s .  S in c e  the  
c o n j u g a t e d  t a u t o m e r  of  t h e  d i h y d r o d i a z e p i n e  i s  e l e c t r o n - r i c h  a t  the  
6 - p o s i t i o n ,  i t  i s  s u g g e s t e d  t h a t  t h e  b i s - i m i n e  t a u t o m e r  (4 5) m a y  
be  i n v o lv e d .  In  th e  b i s i m i n e  t a u t o m e r  the  6 - p o s i t i o n  i s  a d j a c e n t  
to  t h r e e  e l e c t r o n  w i t h d r a w i n g  g r o u p s  and  i s  t h u s  s u s c e p t i b l e  to 
n u c l e o p h i l i c  a t t a c k  ( S c h e m e  1).
N - S u b s t i t u t e d - 6 - h a l o g e n o d i h y d r o d i a z e p i n e s  c a n n o t  e x i s t  
a s  a  b i s - i m i n e  t a u t o m e r  and  t h e y  do no t  r e a c t  w i th  n u c l e o p h i l e s ^ ^  
in t h i s  w a y .  T h e r e  i s ,  h o w e v e r ,  no  s p e c t r o s c o p i c  e v i d e n c e  f o r  
the  p r e s e n c e  of a n y  b i s - i m i n e  t a u t o m e r ,  a l th o u g h  e n e r g e t i c  
c o n s i d e r a t i o n s  s u g g e s t  t h a t  i t  m i g h t  be p r e s e n t  to  the  ex t e n t  of 
c a . 10%. T h e  c o n c e n t r a t i o n s  m a y  be  too  s m a l l  to  be  o b s e r v e d  
s p e c t r o s c o p i c a l l y  b e c a u s e  of r a p i d  e x c h a n g e .
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(Schem e 1)
P ro to d eJ t i a lo g en a t io n  i s  a n  a l t e r n a t i v e  c o m p e t i t i v e  r e a c t i o n  
w i th  the  c o n v e n t i o n a l  n u c l e o p h i l i c  s u b s t i t u t i o n  a t  th e  6 - p o s i t i o n  and  
o c c u r s  p a r t i c u l a r l y  w h e n  th e  s i t e  of r e a c t i o n  i s  s t e r i c a l l y  c r o w d e d  
due  to l a r g e  X, R ,  o r  N ( s e e  S c h e m e  1 )^^ ’ 139^ A t t a c k  of the  
n u c l e o p h i l e  on the  6 - h a l o g e n  a t o m  in  the  b i s - i m i n e  t a u t o m e r i c  
f o r m  i s  th o u g h t  to  y ie ld  an  a n io n  w h ic h  a b s t r a c t s  a  p r o t o n  f r o m  
the  m e d i u m  to  g ive  th e  i s o l a t e d  p r o d u c t .
(46)
X
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P r o p e r t i e s  of s o m e  o t h e r  c y c l i c  v i n a m i d i n i u m  c o m p o u n d s
r e l a t e d  to d i h y d r o d i a z e p i n e s
T h i s  t h e s i s  i s  l a r g e l y  c o n c e r n e d  w i th  th e  e f f e c t  of th e
g e o m e t r i c  and  e l e c t r o n i c  e n v i r o n m e n t  on the  p r o p e r t i e s  of
v i n a m i d i n e s  and  p a r t i c u l a r l y  of 6 - a r y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n e s .
I t  i s  t h e r e f o r e  a p p r o p r i a t e  a t  t h i s  s t a g e  to c o n s i d e r  a s e l e c t i o n  of
o t h e r  r e c e n t  e x a m p l e s  w h e r e  t h e s e  p r o p e r t i e s  a r e  e v i d e n t .
1, 2 - D ih y d r o p y r im id in e s  w h ic h  h a v e ,  r^ecen tly  be.en rev le w e d ^ "^
p r o v i d e  one s i ic Jx :exam ple . T h e y  h a v e  b e e n  m a d e  by  the
140r e d u c t i o n  of a  p y r i m i d - 2 - o n e  , and  by a c o n d e n s a t i o n  r e a c t i o n
in v o lv in g  a  k e t o n e ,  a n  o x o - a c e t a l ,  and  a m m o n i a  in  the  p r e s e n c e
1-4 1of a m m o n i u m  n i t r a t e  . T h e  m e c h a n i s m s  f o r  t h i s  l a t t e r  
r e a c t i o n s  a r e  n o t  u n d e r s t o o d .  D i h y d r o p y r L m i d in i u m  s a l t s  (4 6) 
d i s p l a y  a n u m b e r  of s i m i l a r i t i e s  w i th  the  d i h y d r o d i a z e p i n i u m  i o n s .  
F o r  e x a m p l e ,  t h e y  u n d e r g o  e l e c t r o p h i l i c  s u b s t i t u t i o n  a t  the  5 - p o s i t i o n  
w h ic h  i s  an  e q u i v a l e n t  of the  6 - p o s i t i o n  of th e  d i h y d r o d i a z e p i n i u m  
io n s .  T h u s  t h e y  a r e  d e u t e r i a t e d  in  d e u t e r i o  t r i f l u o r o a c e t i c  a c i d  
and a r e  b r o m i n a t e d  by  e l e m e n t a l  b r o m i n e  in  m e t h a n o l .  N - H a l o g e n o -  
s u c c i n i m i d e s  a l s o  r e a c t  at  the  5 - p o s i t i o n  to g ive  5 - c h l o r o ,  b r o m o ,  
and  i o d o - d e r i v a t i v e s .
T h e s e  h a l o g e n a t e d  c o m p o u n d s  show  a  b a t h o c h r o m i c  sh if t  
of 2 0 -2 5  n m  in  the  e l e c t r o n i c  s p e c t r u m ,  w h ic h  i s  a l s o  o b s e r v e d  
f o r  d i h y d r o d i a z e p i n i u m  s a l t s ^ ^ ’ ^^* 128^ T h e r e  i s  t e n t a t i v e  
e v i d e n c e  th a t  t h e s e  d i h y d r o p y r i m i d i n i u m  c a t i o n s  c o u p l e  w i th  
2 " n i t r o b e n z e n e  d i a z o n i u m  t e t r a f l u o r o b o r a t e ^ ^ ,  5 - B r o m o ~ 4 -
29m e t h y l d i h y d r o p y r i d i n i u m  s a l t s  c a n  be  d e b r o m i n a t e d  w i th  t h i o u r e a  
H o w e v e r ,  th e  5 —c h l o r o - 4 6—d i m e t h y l  a n a l o g u e  r e m a i n s  u n c h a n g e d  .
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T h e  l a t t e r  i s  in  d i r e c t  c o n t r a s t  w i th  the  b e h a v i o u r  o b s e r v e d
139w i th  th e  6 - c h l o r o - 5 ,  7 - d i m e t h y l d i h y d r o d i a z e p i n i u m  s a l t s
w h e r e  n u c l e o p h i l i c  s u b s t i t u t i o n  t a k e s  p l a c e .  T h i s  m a y  b e  due
to  t h e  a b s e n c e  of v i c i n a l  c r o w d i n g  in  the  6 - m e m b e r e d  r i n g  c o m p o u n d
w h ich  h a s  s m a l l e r  i n t e r n a l  bond  a n g l e s .  L a c k  of v i c i n a l  c r o w d i n g
of t h e  6 - h a l o g e n o - s u b s t i t u e n t  in  d i h y d r o d i a z e p i n e s  h a s  b e e n  shown
to  r e m o v e  the  r e a c t i v i t y  of the  s u b s t i t u e n t  t o w a r d s  n u c l e o p h i l e s ^ ^ .
T h e  5 - m e t h y l d i h y d r o d i a z e p i n i u m  ion  r e m a i n s  u n c h a n g e d
w i th  N - n u c l e o p h i l e s  but  the  4 - m e t h y l d i h y d r o p y r i r n i d i n i u m  s a l t
r e a c t s  w i th  N - n u c l e o p h i l e s  to d i s p l a c e  p a r t  of the  m o l e c u l e  and
f o r m  a n  o p e n - c h a i n  d i a z a p o l y m e t h i n i u m  s y s t e m  a s  shown in 
29S c h e m e  2 . 1, 2 - D i h y d r o p y r i m i d i n i u m  s a l t s ,  u n l i k e  d i h y d r o ­
d i a z e p i n i u m  d e r i v a t i v e s ,  u n d e r g o  m é t h y l a t i o n  w i th  m e t h y l  iod ide
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T h e  d i h y d r o p y r i m i d i n i u m  ions  a r e  r e a d i l y  p r o t o n a t e d  
and w i th  t r i f l u o r o a c e t i c  a c i d  t h e y  f o r m  a n  e q u i l i b r i u m  b e t w e e n  
the  m o n o c a t i o n  and  th e  d i c a t io n  T h e  m o n o c a t i o n s  f o r m
d i c a t i o n s  w i th  w e a k e r  a c i d s  t h a n  do d i h y d r o d i a z e p i n i u m  c a t i o n s  
and th u s  m u s t  b e  s t r o n g e r  b a s e s  th a n  th e  d i h y d r o d i a z e p i n i u m  
i o n s .  No m e a s u r e m e n t s  of t h e i r  pK a  v a l u e s ,  h o w e v e r ,  h a v e  
b e e n  m a d e ,  and a l s o  no d i h y d r o p y r i m i d i n e  b a s e  h a s  b e e n  i s o l a t e d .
B e c a u s e  of th e  d i f f e r e n t  a n g l e s  in the d i h y d r o p y r i m i d i n i u m  
s a l t s ,  th e  v i c i n a l  co u p l in g  c o n s t a n t s  a r e  s m a l l e r  (J^  ^ 6 . 8 ]
^ c_a 6) t h a n  in  t h e  7 - m e m b e r e d  r i n g  c o m p o u n d s  (J^ ^ 7 . 8 ;
J g  ^ £ a  8. 25).
2 - O x o -  and  2 - t h i o x o - 1, 2 - d i h y d r o p y r i m i d i n i u m  s a l t s  a r e  
47a l s o  k n o w n  . T h e s e  c o m p o u n d s ,  in  g e n e r a l ,  show  a d i m i n i s h e d
r e a c t i v i t y  t o w a r d s  e l e c t r o p h i l e s ,  p r e s u m a b l y  d u e  to  c o m p e t i t i v e
s h a r i n g  of  t h e  e x c e s s  e l e c t r o n s  of the  v i n a m i d i n i u m  s y s t e m  by 
X
th e  N C - N  ( w h e r e  X = 0 , S )  m o i e t y  ( s e e  l a t e r ,  c h a p t e r  on  t h e s e  
t y p e s  of c o m p o u n d s ) .
I t  i s  a p p a r e n t  f r o m  the  f o r e g o i n g  a c c o u n t  t h a t  th e  p r o p e r t i e s  
of t h e  v i n a m i d i n i u m  s y s t e m s  i n c o r p o r a t e d  in  t h e s e  c y c l i c  c o m p o u n d s  
m a y  b e  a f f e c t e d  b y  t h e i r  g e o m e t r y  an d  t h e i r  e l e c t r o n i c  e n v i r o n m e n t .  
W h e n  a  c o m p a r i s o n  i s  m a d e  w i th  the  e i g h t - m e m b e r e d  r i n g  a n a l o g u e ,
27
31 , 2, 3, 4 - t e t r a h y d r o d i a z o c i n e  (47), i t  would  a p p e a r  t h a t  th e  sp - 
h y b r i d i s e d  g r o u p s  l i n k in g  the  en d s  of the  c o n j u g a t e d  c h a i n  m a y  
d i s t o r t  i t  s t e r i c a l l y ,  and  m o l e c u l a r  m o d e l s  ind ica te  t h a t  the  
s t r u c t u r e  i s  s t r a i n e d .  An  a t t e m p t  w a s  m a d e  to s y n t h e s i s e  a n  
e i g h t - m e m b e r e d  r i n g  c o m pound ,  bu t  such  a s y s t e m  s t i l l  r e m a i n s  
u n p r e p a r e d .
O t h e r  h e t e r o - a n a l o g u e s  of d i h y d r o d i a z e p i n i u m  and  
d i h y d r o p y r i m i d i n i u m  s a l t s  a r e  kn o w n .  F o r  e x a m p l e ,  th e  2, 3- 
d i h y d r o - 1 , 4 - t h i a z e p i n e  r i n g  (4 8) h a s  g e n e r a t e d  a g r e a t  d e a l  of 
i n t e r e s t  b e c a u s e  of i t s  s i m i l a r i t y  to p e n i c i l l i n  d e r i v a t i v e s ,  and
t h r e e  v e r y  s p e c i a l i s e d  d e r i v a t i v e s  h a v e  b e e n  r e p o r t e d  in th e
142-144 144l i t e r a t u r e  in c lu d in g  a t h i a z e p i n i u m  s a l t  , T h e s e
d e r i v a t i v e s  a r e  a l l  s u b s t i t u t e d  in the  6 - p o s i t i o n  and  t h e i r  r e a c t i o n s
h a v e  n o t  b e e n  s t u d i e d .  So f a r ,  2, 3 - d i h y d r o -  1, 4 - d i t h i e p i n i u m  c a t i o n
(4 9) and  d i h y d r o - o x a z e p i n e  s y s t e m s  (50) r e m a i n  u n k n o w n .  T h e
on ly  1 , 4 - d i o x e p i n  d e r i v a t i v e s  w h ich  h a v e  b e e n  p r e p a r e d  c o n t a in
the  5, 6 , 7 - t r i h y d r o d i o x e p i n  n u c l e u s  (51) , No s i m p l e  d e r i v a t i v e s
of (52),  2 H - 1, 3 - t h i a z i n e ,  h a v e  b e e n  i s o l a t e d  , b u t  2 - e t h o x y - 2 H -
1, 3 - o x a z i n e  (53) h a s  b e e n  p r e p a r e d  by the  r e a c t i o n  of o x o e n a m i n e s
146w ith  t r i e t h y l o r t h o f o r m a t e  . I t s  r e a c t i o n s  r e m a i n  to be s tu d ie d  , 
I t  i s  t e m p t i n g  to  p o s t u l a t e  t h a t  t h e s e  c o m p o u n d s  c o n t a i n i n g  
h e t e r o a t o m s  w i th  d i m i n i s h e d  e l e c t r o n - r e l e a s i n g  p o w e r  m a y  w e l l  
b e h a v e  q u i t e  d i f f e r e n t l y  to the  d i h y d r o d i a z e p i n e s  an d  th e
28
(52) (53)
d i h y d r o p y r i m i d i n e s .
2, 3 - D i h y d r o b e n z o -  1, 4 - d i a z e p i n e s  (54) h a v e  b e e n  s tu d ie d  
147e x t e n s i v e l y  b e c a u s e  of th e  p h a r m a c o l o g i c a l  i m p o r t a n c e  of
c e r t a i n  d e r i v a t i v e s  su ch  a s  ’V a l i u m '  (5*5) 148 T h e s e  c o m p o u n d s
9
7
(541
c o n t a i n  1 , 9 - d i a z a n o n a t e t r a e n e  s y s t e m s  and  u n d e r g o  e l e c t r o p h i l i c
149a t t a c k  a t  th e  7 - p o s i t i o n  on  n i t r a t i o n  , T h e  7 - p o s i t i o n  m a y  be
13p r e f e r r e d  to th e  9 - p o s i t i o n  f o r  s t e r i c  r e a s o n s .  C N . m . r .  
s t u d i e s  of t h e s e  c o m p o u n d s  h a v e  no t  b e e n  r e p o r t e d .
B e n z o -  1, 5 - d i a z e p i n e s ^  h a v e  b e e n  k n o w n  s in c e  1907^^^  
b u t  the  v i n a m i d i n i u m  s y s t e m  i n  t h e s e  c o m p o u n d s  i s  p e r t u r b e d  
by  i n t e r a c t i o n  w i th  th e  b e n z e n e  r i n g .  A l th o u g h  t h e i r  m o n o c a t i o n s
29
150c o n t a i n  the  v i n a m i d i n i u m  s y s t e m  , i n  the  c a s e  of  t h e  b a s e
the  bis- imine t a u t o m e r  i s  th e  p r e d o m i n a n t  s p e c i e s  a n d ,  th e
151d e r i v e d  c a t i o n  i s  s t a b l e  o v e r  o n ly  a l i m i t e d  pH r a n g e
T h e y  a p p e a r  to  l a c k  m e n e i d i c  c h a r a c t e r .  S o m e  of t h e s e
b e n z o - 1, 5 - d i a z e p i n i u m  s a l t s  w e r e  p r e p a r e d  and  t h e i r  c h e m i c a l
b e h a v i o u r  w i th  e l e c t r o p h i l e s  h a s  b e e n  i n v e s t i g a t e d .
P e r h a p s  the  m o s t  i m p o r t a n t  m o d i f i e d  v i n a m i d i n e s  a r e
the  c o r r i n  and  p o r p h y r i n  s y s t e m s  , w h ic h  o c c u r  in a n
1 5 4 ,1 5 5e n o r m o u s  v a r i e t y  of n a t u r a l  p r o d u c t s  ’ , P o r p h y r i n s  (56)
and  t h e i r  m e t a l  c o m p l e x e s  a r e  k n o w n  to  u n d e r g o  e l e c t r o p h i l i c
s u b s t i t u t i o n  a t  the  m e  so (m) p o s i t i o n s ,  a l th o u g h  the  p o s i t i o n
15 6 ,1 5 7i s  s a id  to  be  m o r e  a c t i v e  
158,  159
. M e t a l - f r e e  p o r p h y r i n s  m a y
.1 IRQbe d e u t e r i a t e d
157and the  n i t r o - c o m p o u n d s  m a y  be  r e d u c e d  to an  a m i n e  . T h e  
c o r r e s p o n d i n g  c o m p l e x e s  a r e  d e u t e r i a t e d  m o r e  r e a d i l y  t h a n  th e  
b a s e s ^ ^ ^ ,  an d  c a n  be  f o r m y l a t e d  u n d e r  V i l s m e i e r  c o n d i t i o n s ^ ^ ^ .
A  m e  so  - t h i o c y a n a t o  d e r i v a t i v e  h a s  b e e n  r e p o r t e d 162
m
(56j
HN
15 
(5 7 ; [ 5 S J
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T e t r a h y d r o c o r r i n  sys temj ;(57)  a l s o  s h o w s  r e s e m b l a n c e  to
the  d i h y d r o d i a z e p i n e s ^ ^ ^ .  C o m p l e x  s a l t s  of the  f o r m e r ,  f o r
i n s t a n c e ,  u n d e r g o  e l e c t r o p h i l i c  a t t a c k  a t  the  5, 10 o r  1 5 - p o s i t i o n s .
T h e y  c a n  be  h a l o g e n a t e d ,  d e u t e r i a t e d  o r  n i t r a t e d  ^ ^ .
T h e  i m m e d i a t e  s u b s t i t u t i o n  p r o d u c t s ,  h o w e v e r ,  a r e  u n s t a b l e  to
o x i d a t i o n 164^ W h e n  t h e  5, 1 5 - d i b r o m o  d e r i v a t i v e  i s  h e a t e d
w i th  c h l o r o f o r m  in  the  p r e s e n c e  of a  t r a c e  of a n  a c i d ,  d e b r o m i n a t i o n  
163o c c u r s  . D i - d e b r o m i n a t i o n  a l s o  t a k e s  p l a c e  w i th  n u c l e o p h i l e s ,
a  m o d e  of  r e a c t i o n  s i m i l a r  to t h a t  found  in  t h e  d i h y d r o d i a z e p i n e
. 25s e r i e s
L i t t l e  w o r k  a p p e a r s  to h a v e  b e e n  done  on  th e  r e a c t i o n s  of 
c o r r i n s  t h e m s e l v e s  w i th  e l e c t r o p h i l e s .  S i m i l a r l y  the  r e a c t i o n s  
of e l e c t r o p h i l e s  w i th  s i m p l e r  m a c r o c y c l e s  p r e p a r e d  a s
p o s s i b l e  m o d e l  c o m p o u n d s  f o r  c o r r i n s  and  p o r p h y r i n s ,  h a v e  n o t  
b e e n  s t u d i e d .  T h e  s y n t h e s i s  an d  the  r e a c t i o n s  of s o m e  such  
c o m p o u n d s  a r e  r e p o r t e d  in t h i s  t h e s i s .
DISCUSSION 
P a r t  I
6 -ArylL,<5^ i h y d r o d i a z e p i n e s
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S e c t i o n_
P r e p a r a t i o n  of D i h y d r o d i a z e p i n i u m  S a l t s  and  O p e n - c h a i n  
V i n a m i d i n i u m  S a l t s
F r o m  p - D i k e t o n e s
T h e  c o m m o n  m e t h o d  of s y n t h e s i s  of d i h y d r o d i a z e p i n e s
u t i l i s e s  th e  a c i d - c a t a l y s e d  c o n d e n s a t i o n  of 1 , 2 - d i a m i n e s  w i th
53BP - d i c a r b o n y l  c o m p o u n d s  T h e  c o m p o u n d s  (5 9 a  an d  59b) w e r e
p r e p a r e d  in t h i s  w a y  by  w a r m i n g  the  a p p r o p r i a t e  r e a c t a n t s  in
a c i d  m e d i u m .  T h e s e  c o n d i t i o n s  f a v o u r  the  c y c l i s a t i o n  and
s u p p r e s s  th e  f o r m a t i o n  of t h e  b i s o x o e n a m i n e  (4 0) a s  a  p o s s i b l e  
, 1 1 7 , 1 1 8 , 1 2 0a l t e r n a t i v e  p r o d u c t  , S t a a b  and  c o - w o r k e r s  e a r l i e r
w e r e  a b l e  to i s o l a t e  on ly  the  a c e t y l a c e t o n e  s a l t  of C , C ' - t e t r a ­
m e t h y l e t h y l e n e d i a m i n e  w h e n  b e n z e n e  w a s  u s e d  a s  a  so lven t^
T h e  p r e s e n t  s u c c e s s f u l  c y c l i s a t i o n ,  h o w e v e r ,  d e p e n d s  on p r e s e n c e  
of a n  a c i d - c a t a l y s t  in  th e  r e a c t i o n  m e d i u m .  T h e  5, 7 - d i p h e n y l  
a n a l o g u e  of the  c o m p o u n d  (59) w a s  no t  i s o l a t e d  u n d e r  t h e s e  
c o n d i t i o n s ,  p r e s u m a b l y  b e c a u s e  the  a r y l  g r o u p s  d e a c t i v a t e  the  
k e t o  g r o u p s  of the  ^ - d i k e t o n e ^  H 5 ,
1 4  2'  2 3 ’ 3 5 7a , R = R = H , R  =R=R =R =R =R =Me
1 4  2 3' 3b ,R = R = H ,R " ^ = R = R  =R =Me,
5 7R  =R =EtCIO.
l5 9 ) a ,  X =O M e
b,  X =M e
c ,  X=C1
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A t t a c k  of the  a m i n e  on the  d ik e to n e  m a y  w e l l  in v o lv e  
the  eno l  f o r m  of th e  l a t t e r  a s  show n in  S c h e m e  3,
HO
Me
HN
•Me
HN-
HN
Me -NH
Me
Me
H
CIO
S c h e m e  3
F r o m  M a l o n d i a l d e h y d e  T e t r a a c e t a l s
A c e t a l s  of  P - d i c a r b o n y l  c o m p o u n d s  a r e  c o n v e r t e d  in to
th e  d i c a r b o n y l  c o m p o u n d s  in  a c i d  s o lu t i o n s ,  and  u n d e r  t h e s e
c o n d i t i o n s  r e a c t  . r e a d i l y  w i th  n u c l e o p h i l e s ^ ^ ' A n  N, N ’- d i p h e n y l -
113d i h y d r o d i a z e p i n i u m  s a l t  h a s  b e e n  p r e p a r e d  i n  a c r u d e  s t a t e
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f r o m  th e  m a l o n d i a l d e h y d e  t e t r a a c e t a l s ,  bu t  p u r i f i c a t i o n  of  th e  
p r o d u c t  i s  d i f f i c u l t .  T h e  s a m e  m e t h o d  w a s  u s e d  to o b t a in  th e  
c o m p o u n d s  ( 6 0 a - c )  w h ic h  w e r e  i s o l a t e d  in  p u r e  f o r m s .  
N - N ' “£ - D i s u b s t i t u t e d  a r y l e t h y l e n e d i a m i n e s  w e r e  p r e p a r e d  by  
r e a c t i n g  the  a p p r o p r i a t e  2 "  s u b s t i t u t e d  a n i l i n e  w i th  1, 2 - d i b r o m o e t h a n e .
F r o m  V i n a m i d i n i u m  S a l t s
D i h y d r o d i a z e p i n e s  m a y  b e  p r e p a r e d  f r o m  d e r i v a t i v e s  of 
P - d i c a r b o n y l  c o m p o u n d s  s u c h  a s  th e  v i n a m i d i n i u m  s a l t s ,  e . g .  (21).
R P h N ^  %  ^
121)
A s y n t h e s i s  of  t h e  5, 7 - u n s u b s t i t u t e d  d i h y d r o d i a z e p i n e  f r o m
(21) w a s  p o s s i b l e  by  the  u s e  of  a  h igh  d i l u t io n  m e t h o d  . A
s i m i l a r  m e t h o d  h a s  l e d  to th e  p r e p a r a t i o n  of 6 - a r y l  s u b s t i t u t e d
d i h y d r o d i a z e p i n i u m  s a l t s  ( 6 - m e t h y l  a n a l o g u e s  h a v e  b e e n  s tu d ie d  
112p r e v i o u s l y  ).  A  1, 5 - d i a z a - l ,  1, 5, 5 - t e t r a m e t h y l - 3 - p h e n y l
p e n t a d i e n i u m  s a l t  (24) h a d  b e e n  r e c o r d e d  in  t h e  l i t e r a t u r e  t o g e t h e r
18,73 74w i th  th e  3 - j p - s u b s t i t u t e d  a r y l v i n a m i d i n i u m  s a l t s  (61a ,  b,  e ,  h ,  a n d  i) ’ .
S o m e  of t h e  o t h e r  v i n a m i d i n i u m  s a l t s  ( 6 1 c , d, f , g, j , and  k) w e r e  p r e p a r e d
f r o m  th e  a p p r o p r i a t e l y  s u b s t i t u t e d  a r y l - a c e t i c  a c i d s  u s i n g  the
V i l s m e i e r  f o r m y l a t i n g  r e a g e n t .  T h e  k e y  to  t h e  f o r m y l a t i o n  of
t h e s e  s u b s t i t u t e d  a r y l a c e t i c  a c i d s  i s  th e  f a c t  t h a t  t h e i r  m e t h y l e n e
g r o u p s  a r e  r e a c t i v e  t o w a r d s  e l e c t r o p h i l e s .  A c e t o n i t r i l e  w i l l
a l s o  r e a c t  w i th  d i m e t h y l f o r m a m i d e  and  p h o s p h o r y l  c h l o r i d e  to
168g ive  th e  c o r r e s p o n d i n g  v i n a m i d i n i u m  s a l t
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a ,  X = p “ C h lo r o p h e n y l
b, X = p - b r o m o p h e n y i
c,  X = p _ -m e thoxypheny l
d, X=_p“to ly l
e,  X = £ - n i t r o p h e n y l
f , X = 0 - t o l y l
g, X = £ - b ip h e n y l
h ,  X = a - n a p h t h y l  
(61/ i,  X = (3 -naphthy l
j ,  X = N - p y r i d y l  
k ,  X = N - p ic o l y l
A l th o u g h  s o m e  of t h e s e  v i n a m i d i n i u m  s a l t s  h a d  b e e n  
s y n t h e s i s e d ,  t h e i r  c h e m i s t r y  and ,  i n  p a r t i c u l a r ,  t h e i r  b e h a v i o u r  
w i th  n u c l e o p h i l e s  h a s  b e e n  l i t t l e  e x p l o r e d .
A m e t h a n o l i c  s o lu t i o n  of 1, 2 - d i a m i n o e t h a n e  r e a c t s  v e r y  
r e a d i l y  w i th  th e  3 - p h e n y l v i n a m i d i n i u m  p e r c h l o r a t e  (24) to  give 
the  6 - p h e n y l  d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e  (62a) .  T h i s  i s  a  
s p e c i a l  c a s e  of a  t r a n s a m i n a t i o n  r e a c t i o n ,  and  a t r a n s f o r m a t i o n  
of t h i s  ty p e  p r o v i d e s  a n o t h e r  e x a m p l e  of th e  m e n e i d i c  c h a r a c t e r  
of th e  1, 5 - d i a z a p e n t a d i e n i u m  s y s t e m  w h ich  i s  r e g e n e r a t e d  in  
the  p r o d u c t .
T h e  v i n a m i d i n i u m  s a l t  (24) p o s s e s s e s  c e r t a i n  d i s t i n c t  
a d v a n t a g e s  o v e r  t h e  d i a n i l  s a l t  (21) f o r  p r e p a r a t i o n s  of t h e  6 - a r y l - 
d i a z e p i n e s .  I n  the  f o r m e r  c a s e ,  the  m e t h o d  of t r a n s a m i n a t i o n  
i s  a c c o m p l i s h e d  m u c h  m o r e  r e a d i l y  th a n  in  th e  l a t t e r .  A l s o ,  
u s e  of the  s a l t  (24) o b v i a t e s  a  t e c h n i q u e  of h ig h  d i lu t io n ,  and  
g iv e s  a c l e a n e r  p r o d u c t  b e c a u s e  the  l e a v i n g  d i m e t h y l a m i n e  i s  
v o l a t i l e  w h e r e a s  a n i l i n e ,  b e i n g  i n v o l a t i l e ,  m a y  t e n d  to  be  in  
e q u i l i b r i u m  w i th  the  r e a c t a n t  e t h y l e n e d i a m i n e  an d  t h u s  r e t a r d  
the  p r o g r e s s  of c y c l i s a t i o n .  S o m e  i d e a  of th e  v e r s a t i l i t y  of 
t h i s  g e n e r a l  m e t h o d  m a y  be  g a i n e d  f r o m  the  v a r i o u s  d i h y d r o -  
d i a z e p i n e s  (62 -70)  w h ic h  w e r e  s y n t h e s i s e d  by  t h i s  m e t h o d .
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^  f r
\
& / ^ N ,  
K [ ^
a ,  R^=H
1 4b ,  R  =R =Me
c ,  R ^ = M e
2d,  R  =Me
e,  R ^ = R ^  =Me
f,  R ^ = R ^ = C H  P h
2 3g, R =R = c y c lo h e x a n o
a,  r “ =H
b ,  R ^ = R  =Me
c,  R ^ = M e
d, R  =Me
2 3e,  R  =R = c y c lo h e x a n o
f,  R ^ = R ^ = C H _ P h
(X=Me in e a c h  c a s e )
a ,  R^=H
b,  R ^ = M e
c ,  R ^ = R ^  =Me
d, R ^ = R ^ = C H ^ P h
(X=OMe in  e a c h  c a s e )
a ,  R^=H
1 4b ,  R  =R =Me
c ,  R ^ = R ^ = C H _ P h
(X=NO- in  e a c h  c a s e )
na,  R  =H, X=C1
nb ,  R  =H, X = B r
nR  =H, X = P h
a,  R^=H
b,  R ^ = R ^ = M e
c ,  R ^ = M e
d, R ^ = R ^ = C H _ P h
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CLO
a ,  R  =H
1 2b,  R  =R =Me
c ,  R ^ = M e
7 1 7d ,  R  =R =Me
e,  R ^ = R ^ = C H . P h
2 3f,  R  =R = c y c lo h e x a n o
H
H ICLO, Z.CLO,
o )
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A s e r i e s  of  6 - p h e n y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t s  
(62a -g )  w a s  s y n t h e s i s e d  in  o v e r  80% y i e ld s  by  t h i s  g e n e r a l  m e t h o d .  
T h e  b ip h e n y l  (66c) an d  the  « - n a p h t h y l  a n a l o g u e s  (67) w e r e  m o r e  
d i f f i cu l t  to  o b t a in  a s  s o l i d s  t h a n  th e  c o r r e s p o n d i n g  j3-naphthyl  
d e r i v a t i v e s  (68),  a l t h o u g h  u . v .  s p e c t r a  i n d i c a t e d  t h a t  in  e a c h  c a s e  
c y c l i s a t i o n  r e q u i r e d  r o u g h ly  the  s a m e  t i m e .
S t e r i c  f a c t o r s  m a y  h i n d e r  o r  p r e v e n t  c y c l i s a t i o n  to g ive  
a  d i h y d r o d i a z e p i n i u m  s a l t ,  f o r  e x a m p l e  i t  h a d  b e e n  s h o w n  p r e v i o u s l y  
t h a t  t h e  2, 4 - d i m e t h y l  d e r i v a t i v e  of (21) p r o v i d e d  i n s t e a d  an  
i m i d a z o l i n i u m  s a l t ^ \  S i m i l a r l y ,  th e  v i n a m i d i n i u m  s a l t  (24) d id  n o t  
g ive  the  d e s i r e d  p r o d u c t  w i th  e i t h e r  N,  N ' - d i e t h y l e t h y l e n e d i a m i n e  o r  
w i th  C , C ' - t e t r a m e t h y l e t h y l e n e d i a m i n e .  H o w e v e r ,  i t  p r o v e d  p o s s i b l e  
to  o b ta in  the  N, N ' - d i b e n z y l  d e r i v a t i v e  (62f) .  I t  i s  of i n t e r e s t  to  n o te  
t h a t  th e  3 - o - t o l y l  v i n a m i d i n i u m  s a l t  (61f) did  no t  r e a c t  w i th  
e t h y l e n e d i a m i n e ;  in  t h i s  c a s e  th e  m e t h y l  s u b s t i t u e n t  of the  
to ly l  g r o u p  m a y  s t e r i c a l l y  p r e v e n t  th e  v i n a m i d i n i u m  c h a i n  
f r o m  t a k in g  up  the r e q u i r e d  c o n f o r m a t i o n .
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F o r m a t i o n  of the  d i h y d r o d i a z e p i n i u m  s a l t  m u s t  p r o c e e d  
in  tw o  s t e p s ,  a s  shown in  S c h e m e  4 ,
'h
NMe,
CD
RH
RNRN
•Me NH
(71)
0107
(S ch em e  4 )
S o m e  e v i d e n c e  f o r  t h i s  i s  p r o v i d e d  by th e  s t u d i e s  of 
th e  r e a c t i o n  b e t w e e n  the  3 - a r y l  s u b s t i t u t e d  o p e n - c h a i n  v i n a m i d i n i u m  
s a l t s  and  p i p e r i d i n e .  T h e  r e a c t i o n  of two e q u i v a l e n t s  of p i p e r i d i n e  
w i th  one e q u i v a l e n t  of e i t h e r  3 - p h e n y l  , 3 - jg - to ly l  , o r  3 - © - to ly l  
o p e n - c h a i n  c o m p o u n d s  (24, 61 d, and  6 If) in m e t h a n o l  on ly  gave  
m o n o p i p e r i d i n e  s u b s t i t u t e d  p r o d u c t s  in e a c h  c a s e  ( 7 2 a - c ) ,  In 
o r d e r  to get  th e  d i s u b s t i t u t e d  p i p e r i d i n o  analogue s ( 7 3 a -b )  th e  u s e  
of  a l a r g e  e x c e s s  of p i p e r i d i n e  an d  a long  r e f l u x  t i m e  w e r e  
n e c e s s a r y .  T h e  G - t o l y l  o p e n - c h a i n  c o m p o u n d ,  h o w e v e r ,  did  n o t  
g ive  th e  di  s u b s t i t u t e d  p r o d u c t  u n d e r  s i m i l a r  c o n d i t i o n s  p r o b a b l y  
due  to s t e r i c  r e a s o n s .
O ne  e q u i v a l e n t  o f  e i t h e r  t h e  3-<r-naphthyl  (61h) o r  3 -  p - n a p h t h y l  
(61 i) o r  3- p h e n y l  o p e n - c h a i n  d e r i v a t i v e s  (24) g a v e  d i s u b s t i t u t e d  
a n a l o g u e s  (7 3a,  c , d )  w i th  two e q u i v a l e n t s  of  p i p e r i d i n e  in
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a c e t o n i t r i l e ,  bu t  r e a c t i o n  r e q u i r e d  p r o l o n g e d  h e a t i n g  (ca 10 h r s )  
u n d e r  r e f l u x  . I t  s e e m s ,  t h u s ,  t h a t  th e  m o r e  p o l a r  s o l v e n t s  
l i ke  a c e t o n i t r i l e  m i g h t  f a v o u r  th e  f o r m a t i o n  of  th e  di s u b s t i t u t e d  
p i p e r i d i n o - c o m p o u n d  s .  I t  i s  e m p h a s i s e d ,  h o w e v e r ,  th a t  the  
r e a c t i v i t y  of t h e s e  3 - a r y l  s u b s t i t u t e d  o p e n - c h a i n  v i n a m i d i n i u m  
s a l t s  i s  l o w e r e d  c o m p a r e d  w i th  th e  s i m i l a r  r e a c t i o n s  r e p o r t e d  
e a r l i e r  f o r  th e  3- u n s u b s t i t u t e d  a n a l o g u e s ^  and  t h e  f o r m e r  
r e q u i r e  m o r e  s e v e r e  r e a c t i o n  c o n d i t i o n s .  E a r l i e r  s t u d i e s ,  w h ich  
fo l lo w ed  the  r e a c t i o n s  s p e c t r o s c o p i c a l l y ^ ^ ^ ,  h a v e  a l s o  i n d i c a t e d  
the  e x i s t e n c e  of  t i g h t  i s o s b e s t i c  po in t ,  t h u s  s h ow ing  the  a b s e n c e  
of a n  i n t e r m e d i a t e  p r o d u c t .
I t  i s  a p p a r e n t  f r o m  t h i s  d i g r e s s i o n  in to  th e  n u c l e o p h i l i c  
r e a c t i o n s  of o p e n - c h a i n  v i n a m i d i n i u m  s a l t s  th a t  th e  r e l a t e d  
c y c l i s a t i o n  p r o c e s s  m u s t  in v o lv e  tw o  s t e p s  in  t h e  r e a c t i o n  of 
th e  v i n a m i d i n i u m  s a l t s  w i th  e t h y l e n e d i a m i n e ,  and  t h a t  th e  s e c o n d  
c o n d e n s a t i o n  s t e p  i s  the  r a t e  d e t e r m i n i n g  s t e p  f o r  t h e s e  r e a c t i o n s ,
(72)
a ,  X =pheny l
b,  X = 3-_p-tolyl
c ,  X = 3 -@ - t o ly l
a ,  X = pheny l
b,  X =2 " to ly l
c ,  X = u - n a p h t h y l
d, X = p -n a p h th y l
O f  t h e  o t h e r  6 - p h e n y l d i h y d r o d i a z e p i n e s ,  th e  1 , 4 ,  5 , 7 -  
t e t r a m e t h y l - 6 - p h e n y l  and  5, 7 - d i m e t h y l - 6 - p h e n y l  d e r i v a t i v e s  
s t i l l  r e m a i n  to be  s y n t h e s i s e d .
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F r o m  V i n a m i d i n i u m  S a l t s  by  a  ' O n e - P o t  A m m o n i a '  M e th o d
C l e a r l y ,  in  o r d e r  to  s y n t h e s i s e  the  s t e r i c a l l y  c r o w d e d  
d i h y d r o d i a z e p i n e s  ( e . g .  75', an d  7 6 e) i t  w a s  i m p e r a t i v e  to  
r e d e s i g n  o r  a l t e r  th e  r e a c t i o n  c o n d i t i o n s .  In  one  su ch  
a t t e m p t  the  h i g h e r  b o i l i n g  s o lv e n t ,  n - b u t a n o l ,  w a s  u s e d  in  p l a c e  
of m e t h a n o l  bu t  o n ly  a p a r t i a l  c y c l i s a t i o n  w a s  o b s e r v e d ,  a s  
i n d i c a t e d  by u . v .  s p e c t r o s c o p y .
C y c l i s a t i o n  to g ive  s u c h  d i h y d r o d i a z e p i n i u m  s a l t s  w a s  
a c c o m p l i s h e d  b y  a n  a l t e r n a t i v e  m e t h o d  - the  ' a m m o n i a  m e t h o d ' .
T h i s  m e t h o d  m a k e s  u s e  of the  p r i n c i p l e  th a t  a m m o n i a ,  b e c a u s e
of i t s  v o l a t i l i t y ,  i s  a n  e x c e l l e n t  p h y s i c a l  l e a v i n g  g r o u p .  In  t h i s
m e t h o d ,  a m m o n i a  i s  f i r s t  p a s s e d  t h r o u g h  a r e f l u x i n g  s o lu t io n  of
the a p p r o p r i a t e  o p e n - c h a i n  v i n a m i d i n i u m  salt b e f o r e  a d d in g  the
d i a m i n e  to  th e  r e a c t i o n  m i x t u r e .  A m m o n i a  d i s p l a c e s  the
d i m e t h y l a m i n e  to f o r m  a p o s t u l a t e d  i n t e r m e d i a t e  (74),  and  in
the  n e x t  s t e p  a m m o n i a  i s  r e a d i l y  e l i m i n a t e d  by  the  d i a m i n e  (S ch em e  5).
(eâ) CIO,
"  ( 7 5 )
[Schem e 5 )
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iTG)
a ,  R^=H
1 4b ,  R  =R =Et
c ,  R^=M e
d,  R ^ = R ’^ =Me
1 4  5e,  R =R =R =Me
2' 2 3 '  3f , R =R =R =R =Me
a ,  R^=CH  P h .  R ^ = M e
2 ’ 2 3'  3b ,  R =R =R =R =Me
c ,  R^=H
A w id e  r a n g e  of  d i h y d r o d i a z e p i n i u m  s a l t s  (75 -77 )  w a s  s y n t h e s i s e d  
in  t h i s  w ay  and  d i s p l a y s  the  va lu e  of t h i s  g e n e r a l  m e t h o d .
F r o m  V i n a m i d i n i u m  S a l t s  F o r m e d  f r o m  (3 - C h l o r o v i n y l a l d e h y d e  
T h e  v i n a m i d i n i u m  s a l t s  (7 8-79) u s e d  f o r  th e  p r e p a r a t i o n s  
of the  c o m p o u n d s  (7 6 c -e )  and  (77a) w e r e  t h e m s e l v e s  p r e p a r e d  by  
r e a c t i n g  a n i l i n e  w i th  s u b s t i t u t e d  (3 - c h l o r o v i n y l a l d e h y d e s  in  
e th a n o l i c  p e r c h l o r i c  a c i d .  T h e s e  j3 - c h l o r o v i n y l a l d e h y d e s  w e r e  
r e a d i l y  a c c e s s i b l e  by  the  a c t i o n  of p h o s p h o r y l  c h l o r i d e  and  
d i m e t h y l f o r m a m i d e  on  th e  a p p r o p r i a t e  o f -m e th y le n e  k e t o n e s ,  bu t  
u s i n g  s l i g h t ly  i m p r o v e d  c o n d i t i o n s  to  the  o r i g i n a l  p r o c e d u r e  
d e s c r i b e d  e a r l i e r  by  A r n o l d  and  c o - w o r k e r s ^ ^ .  T h e  f o r m y l a t i o n  
of the  b e n z y l  e th y l  k e t o n e  gav e  a n  u n e x p e c t e d  m i x t u r e  of the 
c o m p o u n d s  (80) an d  (81),  bu t  p r e d o m i n a n t l y  (80), a l t h o u g h  the  
b e n z y l  m e t h y l e n e  g r o u p  had  b e e n  e x p e c t e d  to  be  th e  m o r e  r e a c t i v e .  
T h i s  in  t u r n  p r o v i d e d  th e  v i n a m i d i n i u m  s a l t  (79),  w h ic h  r e a c t e d  
w i th  e t h y l e n e d i a m i n e  to  give a d i h y d r o d i a z e p i n i u m  s a l t ,  w hose  
n . m . r .  s p e c t r u m  sh o w e d  i t  to  h a v e  s t r u c t u r e  (77a) w h ich  r e q u i r e s
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t h e  a s s i g n e d  s t r u c t u r e s  (79) an d  (80) of i t s  p r e c u r s o r s .
Me
FhN
CIO,
a
(78)
\ r ^
'h
— -C H O
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H P h
HPhN
d o
( 8 i ;
(79)
( fo r  s i m p l i c i t y  the  
a l t e r n a t i v e  g e o m e t r i c a l  
i s o m e r s  of (80) and  (81) 
a r e  no t  d r a w n )
T h e  s c h e m e  (6) o u t l i n e s  th e  o v e r a l l  m e t h o d  f o r  th e  
f o r m a t i o n  of th e  d i a n i l  s a l t  (78).
V i l s m e i e r
f o r m a t i o n CHO
[ Schem e ^
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I s o l a t i o n  of the  d i h y d r o d i a z e p i n i u m  s a l t s  (75) and (76 c -e )  
i s  of s p e c i a l  i n t e r e s t  b e c a u s e  t h e s e  c o m p o u n d s  show s t e r i c  
r e s e m b l a n c e  to t h e  ^ - s u b s t i t u t e d  b ip h e n y l  d e r i v a t i v e s  ( s e e  a l s o  
s e c t i o n  on  e l e c t r o p h i l i c  s u b s t i t u t i o n ) .  M o r e o v e r ,  the  c o m p o u n d  
(76d) w a s  f o r m e d  r a t h e r  th a n  the  i s o m e r i c  1, 7 - d i m e t h y l - 6 - p h e n y l  
a n a l o g u e .  T h i s  i s  r e a s o n a b l e  on th e  g r o u n d s  of s t e r i c  r e p u l s i o n  
of the  a d j a c e n t  m e t h y l  s u b s t i t u e n t s  in  t h e  l a t t e r  c a s e .  T h e  
i s o l a t i o n  of the  d i h y d r o d i a z e p i n i u m  s a l t  (76e) w a s  s u r p r i s i n g  s in c e  
an  e a r l i e r  a t t e m p t e d  p r e p a r a t i o n  of the 1 , 4 ,  5 - t r i m e t h y l d i h y d r o -  
d i a z e p i n e  d e r i v a t i v e  w a s  u n s u c c e s s f u l ^ . N e v e r t h e l e s s ,  i t  d o e s  
e m p h a s i s e  th e  v a lu e  of the  ' a m m o n i a  m e t h o d '  c o m p a r e d  to the  
h igh  d i l u t io n  t e c h n i q u e .  W h en  c o m p o u n d  (78) i s  t r e a t e d  w i th  
e t h y l e n e d i a m i n e ,  t h e r e  i s  no  c y c l i s a t i o n  b u t  if i t  i s  t r e a t e d  w i th  
a m m o n i a  f i r s t  the  d i h y d r o d i a z e p i n i u m  s a l t  i s  f o r m e d .  T h i s  i m p l i e s  
a g a i n  s t e r i c  h i n d r a n c e  by  the  b u l k i e r  p h en y l  g r o u p s .  T h e  p r o p o s e d  
i n t e r m e d i a t e  f o r m e d  f r o m  the  d i a n i l  (7 8) b y  the  ' a m m o n i a  m e t h o d ' 
i s  (82).  I t  wou ld  b e  v e r y  i n t e r e s t i n g  to i s o l a t e  s u c h  a n  i n t e r m e d i a t e  
and  s tu d y  i t s  c h e m i s t r y  bu t  a t t e m p t s  to i s o l a t e  (83) a n d  (84) w e r e  
u n s u c c e s s f u l .  T h e  p i c r a t e  d e r i v a t i v e s  of t h e s e  i n t e r m e d i a t e s  w e r e  
a l s o  found  to  be  too  h y g r o s c o p i c  to i s o l a t e .
Me
ao; H_ Ph do.0 0 4
(83! (S4)
I f  it i s  a c c e p t e d  t h a t  the s e c o n d - s t e p  d e t e r m i n e s  the  
f o r m a t i o n  of d i a z e p i n e s ,  i t  s e e m s  p o s s i b l e  t h a t  the  i n i t i a l  a t t a c k
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by the  e t h y l e n e d i a m i n e  (o r  N,  N ' - d i s u b s t i t u t e d  e t h y l e n e d i a m i n e )  
on th e  i n t e r m e d i a t e  (82) o c c u r s  a t  the  s i t e  ^  f o l l o w e d  by a t t a c k  
a t  s i t e  (x; w e r e  the  a t t a c k  the  o t h e r  w ay  ro u n d  c l e a v a g e  to an  
i m i d a z o l i n i u m  s a l t  m i g h t  w e l l  r e s u l t .
F r o m  a r y l m a l o n d i a l d h y d e s
D e s p i t e  th e  g r e a t  v e r s a t i l i t y  of the  a m m o n i a  m e t h o d  i t  
d id  no t  p r o v e  p o s s i b l e  to p r e p a r e  th e  N, N ’- d i p h e n y l s u b s t i t u t e d
6 - a r y l d i h y d r o d i a z e p i n i u m  s a l t s  by  t h i s  m e t h o d ,  V i n a m i d i n i u m  
s a l t s  s u c h  a s  (24) u n d e r g o  a l k a l i n e  h y d r o l y s i s  to  g ive  the  a l k a l i  
s a l t  of p h e n y l m a l o n d i a l d e h y d e , T h e  d e r i v a t i v e s  (8 5 a -e )  w e r e  
s y n t h e s i s e d  by  l i b e r a t i n g  the  f r e e  a r y l m a l o n d i a l d e h y d e s  in  s i tu  
f r o m  t h e i r  s o d i u m  s a l t s  by  the  a d d i t io n  of m e t h a n o l i c  p e r c h l o r i c  
a c i d ,  and by th e n  a d d in g  th e  a p p r o p r i a t e l y  N - s u b s t i t u t e d  d i a m i n e s ,  
T h e  s u c c e s s  of t h i s  m e t h o d  m a y  be  a s s o c i a t e d  w i th  t h e  r e a c t i v i t y  
of  the  d i a l d e h y d e .  T h e  1,4  , 6 - t r i p h e n y l d i h y d r o d i a z e p i n i u m  s a l t  
(85a) h a s  b e e n  p r e v i o u s l y  r e c o r d e d  in  th e  l i t e r a t u r e ^ ^ .
T h e  s a l t s  (86) an d  (87) w e r e  a l s o  p r e p a r e d  in a  s i m i l a r  
w a y  f r o m  s o d i u m  s a l t s  of s u b s t i t u t e d  m a l o n d i a l d e h y d e s .
a ,  X=Y^H
b ,  X = O M e ,Y = H
c ,  X=H, Y=OMe
d,  X=Y=OMe
e, X=H, Y=NO^
CIO,
( 85 )
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Rh
ao,
( 86)
H
(8 7 )
a ,  X=H
b,  X=NO.
N o n - G e n e r a l  M e t h o d s  f o r  the  P r e p a r a t i o n  of D i h y d r o d i a z e p i n i u m  
S a l t s
T r a n s d i a z e p i n a t i o n
N, N ' - D i a l k y l s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t s  w e r e  a l s o  
p r e p a r e d  f r o m  th e  c o r r e s p o n d i n g  N - un s u b s t i t u t e d  d e r i v a t i v e s  by  
t r e a t m e n t  w i th  an  e x c e s s  ( tenfold)  of di s u b s t i t u t e d  d i a m i n e s .  T h u s  
the  c o m p o u n d s  (62b),  (63b),  (67b),  (68b) and  (88) w e r e  o b ta in e d  f r o m  
t h e i r  r e s p e c t i v e  N - u n s u b s t i t u t e d  a n a l o g u e s .  T h e  r e v e r s e  r e a c t i o n  
of t h e s e  c o m p o u n d s  w i th  an  e x c e s s  of e t h y l e n e d i a m i n e  d id  n o t  t a k e  
p l a c e ,  h o w e v e r ,  an d  the  s t a r t i n g  m a t e r i a l s  w e r e  r e c o v e r e d .  T h i s  
m e t h o d  i s  no t  a  g e n e r a l  m e t h o d  f o r  p r e p a r i n g  t h e s e  s a l t s ;  f o r  
e x a m p l e  w hen  the  c o m p o u n d  (62a) w a s  h e a t e d  u n d e r  r e f l u x  w i th  
an  e x c e s s  of 1, 2 - d i a m i n o - 2 - m e t h y l  p r o p a n e  t h e r e  w a s  no 
t r a n s d i a z e p l n a t i o n , and on ly  th e  s t a r t i n g  m a t e r i a l  w a s  r e c o v e r e d .
F r o m  M u c b b r o m i c  A c id
A n o t h e r  n o n - g e n e r a l  m e t h o d  of s y n t h e s i s i n g  6 - b r o m o -  
and 6 - c h l o r o - d i h y d r o d i a z e p i n e s  i s  p r o v i d e d  by  th e  c y c l i s a t i o n  
of the  i n t e r m e d i a t e  (22),  w h ich  i s  f o r m e d  by the  r e a c t i o n  of a n i l i n e
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on m u c o b r o m i c  a c i d .  M u c o b r o m i c  and  m u c o c h l o r i c  a c i d s
a r e  m a s k e d  (3 - d i c a r b o n y l  c o m p o u n d s  w h ic h  y i e ld  (22) on r e a c t i o n
56,  57w i th  a n i l i n e  in  e th a n o l i c  p e r c h l o r i c  ac id
A c a r e f u l  n i t r a t i o n  of  m u c o b r o m i c  a c i d  f o r m s  s o d iu m
169n i t r o m a l o n d i a l d e h y d e  m o n o h y d r a t e  . A t t e m p t e d  c y c l i s a t i o n  
of  t h i s  c o m p o u n d  w i th  e t h y l e n e d i a m i n e  in  th e  p r e s e n c e  of  a c e t i c  
a c i d  to  p r o v i d e  a 6 - n i t r o d i h y d r o d i a z e p i n i u m  s a l t  r e s u l t e d  in a n  
u n id e n t i f i e d  p r o d u c t  w h ic h  h a d  m . p .  2 3 5 - 2 3 6 ° .
phN
CIO Me C l d
7 - P h e n y l  -  1, 2, 3, 4 - t e t r a h y d r o - 1, 4 - d i a z e p i n e - 5 - one (89)
5 - M e t h o x y - 7 - p h e n y l  d i h y d r o d i a z e p i n i u m  f l u o r o b o r a t e
170(90) w a s  o b t a in e d  f r o m  t h e  k n o w n  5 - k e t o  c o m p o u n d  (89) by  
m e t h y l a t i n g  i t  w i th  t r i m e t h y l o x o n i u m  f l u o r o b o r a t e .
Ph\  (CHokÔBR
(89)
(90)
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A t t e m p t e d  P r e p a r a t i o n s  f r o m  D i c h l o r o v i n a m i d i u m  S a l t s
2, 4 - D i c h l o r o v i n a m i d i n i u m  s a l t s  a r e  v e r y  r e a c t i v e
44i n t e r m e d i a t e s  f o r  the  p r e p a r a t i o n  of a v a r i e t y  of  h e t e r o c y c l e s  
An a t t e m p t e d  c y c l i s a t i o n  of t h e s e  s a l t s  to g ive  d i h y d r o d i a z e p i n e s ,  
u s in g  e t h y l e n e d i a m i n e ,  N, N ' - d i m e t h y l e t h y l e n e d i a m i n e ,  and  
d i a n i l i n o e t h a n e  l e d  o n ly  to the  f o r m a t i o n  of the  d i a m i n e  s a l t s .
If  a n  e x c e s s  of the  d i a m i n e s  w a s  th e n  ad d ed  to t h i s  m i x t u r e  t h e r e  
w a s  t e n t a t i v e  e v i d e n c e  f r o m  th e  u . v .  s p e c t r a  of  the  f o r m a t i o n  of
7 - m e m b e r e d  r i n g  c o m p o u n d s  w h ich ,  h o w e v e r ,  c o u ld  n o t  be i s o l a t e d .  
I t  i s  l i k e l y  th a t  w o r k  up m a y  r e q u i r e  a n h y d r o u s  c o n d i t i o n s .
C o n c l u s i o n
I t  c a n  b e  s e e n  f r o m  th e  f o r e g o i n g  a c c o u n t  t h a t  th e  o p e n - c h a i n  
v i n a m i d i n i u m  s a l t s  h a v e  p r o v i d e d  a v a l u a b le  w a y  of o b ta in in g  
d i h y d r o d i a z e p i n e s .  T h e i r  c y c l i s a t i o n  to the  7 - m e m b e r e d  r i n g  
c o m p o u n d s  i s  d e t e r m i n e d  by  th e  s e c o n d - c o n d e n s a t i o n  s t e p  and  
m a y  b e  c o n t r o l l e d  by  s t e r i c  f a c t o r s  in the  o p e n - c h a i n  m o l e c u l e .
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S e c t i o n  2
G e n e r a l  P r o p e r t i e s  of 6 - A r y l - 2 ,  3 - .d . ih y d ro -1, 4 - c l i a z e p in iu m  
S a l t s  and  I n v e s t i g a t i o n s  of S t e r i c  F a c t o r s  I n f lu e n c in g  t h e s e  
P r o p e r t i e  s
A s y s t e m a t i c  i n v e s t i g a t i o n  of the  p r o p e r t i e s  of t h e
c o m p l e t e l y  un  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t  h a s  e l u c i d a t e d
c e r t a i n  d i f f e r e n c e s  in  p r o p e r t i e s  f r o m  i t s  r e l a t e d  5,  7 - s u b s t i t u t e d
a n a l o g u e s .  S u ch  i n v e s t i g a t i o n s  p r o m p t e d  the  s y n t h e s i s  of
6 - p h e n y l d i h y d r o d i a z e p i n i u m  s a l t  (62a).  A l though  t h e  l a t t e r
36c o m p o u n d  h a s  b e e n  r e p o r t e d  e a r l i e r ,  i t s  c h e m i c a l  p r o p e r t i e s
r e m a i n e d  u n e x p l o r e d .
T h e  u . v .  s p e c t r u m  of (62a) sh o w s  a b a t h o c h r o m i c  sh i f t
of 22 n m  ( \  352 nm )  r e l a t i v e  to the  6 - u n s u b s t i t u t e d  a n a l o g u e ,A m a x
T h e  i n c r e a s e d  c o n j u g a t io n  i m p l i e s  an  o v e r l a p  of t h e  I T - o r b i t a l s  
of the  i n t e r a c t i n g  f u n c t i o n s .  T h i s  s u g g e s t s  t h a t  the  p h e n y l  r i n g  
m u s t  b e  c o p l a n a r  (o r  n e a r l y  so) w i th  d i a z e p i n e  r i n g .  T h i s  h a s  
an e s s e n t i a l  b e a r i n g  on the  p r o p e r t i e s  of 6 - a r y l d i h y d r o d i a z e p i n i u m  
c a t i o n .
T h e  n . m . r .  s p e c t r u m  of the  6 - p h e n y l - d i h y d r o d i a z e p i n i u m
s a l t  (62a) in t r i f l u o r o a c e t i c  a c i d  ( T . F . A . )  a s  s o lv en t  show s  the  
NH s ignals  as b r o a d  p e a k s  a t  lo w  f i e l d .  T h e  NH p r o t o n s  a r e  
' a n c h o r e d '  i n  T . F . A .  and  t h u s  t h e  p r o t o n s  a t  th e  5 (7 ) - p o s i t i o n  
r e s o n a t e  a s  a  d o u b le t  a t  low f i e l d  ( c a  YT2) and  show  a v i c i n a l  
c o u p l in g  c o n s t a n t s  ^ ( J ^  g) of c a  8 H z .  T h e  l a t t e r  v a l u e  
h a s  a l s o  b e e n  o b s e r v e d  fo r  the t o t a l l y  u n s u b s t i t u t e d  d i h y d r o -  
d i a z e p i n e .  T h e  6 - p h e n y l  s u b s t i t u e n t ,  h o w e v e r ,  de  s h i e l d s  the 
5, 7 - p r o t o n s  s l i g h t ly .  T h e  e f f e c t  of v i c in a l  NH c o u p l in g  i s  a l s o
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e v i d e n t  in  th e  r e s o n a n c e s  due  to t h e  m e t h y l e n e  p r o t o n s ,  an d
a  t y p i c a l  c o m p l e x  m u l t i p l e t  i s  o b s e r v e d  a s  f o r  th e  un  s u b s t i t u t e d
^ _ 167d e r i v a t i v e s
D e u t e r i a t i o n
T h e  n . m . r ,  s p e c t r u m  of th e  6 - p h e n y l d i h y d r o d i a z e p i n i u m  
s a l t  (62a) in d e u t e r i a t e d  T . F . A ,  show s  t h e  d s a p p e a r a n c e  of the  
NH p r o t o n s  w h ic h  a r e  r e a d i l y  e x c h a n g e d ,  and  t h u s  the  s i g n a l s  
f o r  the  5 , 7 - p r o t o n s  an d  the m e t h y l e n e  p r o t o n s  e a c h  a p p e a r  a s  
s h a r p  s i n g l e t s .  T h i s ,  t h u s ,  c o n f i r m s  the  v i c i n a l  c o u p l in g  b e t w e e n  
th e  m e t h y l e n e  p r o t o n s  and  NH,  and  of th e  5, 7 - p r o t o n s  w i th  th e  NH 
p r o t o n s .  T h e r e  w a s  no s u c h  e x c h a n g e  w i th  dba t e r i a t e d  T . F . A .  
of  b e n z e n e  p r o t o n s  in  6 - p h e n y l d i h y d r o d i a z e p i n e .  A f t e r  20 d a y s  
in  t h i s  s o lu t io n  the  c o m p o u n d  (62a) show ed  no d e c o m p o s i t i o n  and  
th e  r a t i o  of th e  5 , 7 - p r o t o n  i n t e g r a l  to th a t  of the  m e t h y l e n e  and 
b e n z e n e  p r o t o n s  r e m a i n s  u n c h a n g e d ,  t h u s  d e m o n s t r a t i n g  the
127v a n i s h i n g l y  low a c t i v i t y  of t h e s e  p o s i t i o n s  t o w a r d s  e l e c t r o p h i l e s
S i m i l a r  r e s u l t s  h a v e  b e e n  o b s e r v e d  e a r l i e r  f o r  the  un  s u b s t i t u t e d
, 112  c o m p o u n d s
B r o m i n a t i o n
6 - Un s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  c a t i o n s  a r e  a c t i v e  
t o w a r d s  e l e c t r o p h i l e s  a t  t h e  6 - p o s i t i o n .  I t  w a s  i n t e r e s t i n g  to 
f ind  t h a t  the  6 - p h e n y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t  (62a) 
w a s  a l s o  r e a c t i v e  t o w a r d s  s u c h  e l e c t r o p h i l e s .  A l th o u g h  the 
c a t i o n  (62a) r e m a i n e d  u n a t t a c k e d  by a d e u t e r i a t e d  T . F . A . , i t  
w a s  b r o m i n a t e d  w i th  m o l e c u l a r  b r o m i n e  in  m e t h a n o l  at  r o o m  
t e m p e r a t u r e .  T h e  ^H n . m . r .  s p e c t r u m  r e v e a l s  t h a t  a t t a c k  by 
th e  b r o m i n e  o c c u r s  on  the  p h e n y l  r i n g  a t  th e  ^ - p o s i t i o n  of the
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6 - p h e n y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  c a t i o n .  T h i s  i s  a p p a r e n t  
f r o m  th e  n . m . r .  s p e c t r u m  w h ic h  sh o w s  a n  c o u p l in g  p a t t e r n
o f  t h e  b e n z e n e  p r o t o n s .  T h e  v i c i n a l  co u p l in g  c o n s t a n t  ^ i s  
a g a i n  o b s e r v e d  to  be  c a  8 Hz f o r  t h e  b r o m i n a t e d  c o m p o u n d  (91a ) .  
Of the  6 - p h e n y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t s ,  t h e  
c o m p o u n d s  ( 6 2 h - e ,  62g, and  76b) w e r e  a l s o  b r o m i n a t e d  to g ive  
(91b-g)  u s i n g  m o l e c u l a r  b r o m i n e  u n d e r  th e  s a m e  c o n d i t i o n s  a s  
(62a) .  I n  e a c h  c a s e  the  b r o m i n e  a t t a c k  to o k  p l a c e  a t  the  p - p o s i t i o n  
of th e  6 - p h e n y l  r i n g .
a ,  R^=H
b, R ^ = R ^ = M e
(X = B r  in  e a c h  c a s e )
c ,  R  =Me
d, R^’=Me
e,  R^=R^  =Me
2 3f,  R  =R = c y c lo h e x a n o
1 4g, R  =R =Et
T h e  fo l lo w in g  m e c h a n i s m s  (S ch em e  7) m a y  b e  in v o k e d .
(S ch em e 7)
H
/]
.4*— H
H
(9 2 )
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T h e  a t t a c k  a t  th e  p - p o s i t i o n  of the  p h e n y l  r in g  by  th e
b r o m i n e  a s  an  e l e c t r o p h i l e  i s  i n t r i g u i n g  and  c o n t r a r y  to  the
u s u a l  a s s u m p t i o n  t h a t  a  b e n z e n e  r i n g  w h ic h  c a r r i e s  a  p o s i t i v e l y
c h a r g e d  s u b s t i t u e n t  shou ld  be  p r e d o m i n a n t l y  m e t a - s u b s t i t u t e d .
H o w e v e r ,  a  l e s s  n a i v e  a p p r o a c h  show s  th a t  the  d i h y d r o d i a z e p i n i u m
r a t i o n  i s  e l e c t r o n - r i c h  and th a t  the  e l e c t r o n - r e l e a s i n g  a b i l i t y
of t h e  l o n e - p a i r  on  n i t r o g e n  shou ld  a c t i v a t e  p -  an d  g i - p o s i t i o n s
of the  b e n z e n e  r i n g .  T h e  p - p o s i t i o n  i s  i n d e e d  m o r e  e l e c t r o n - r i c h
13c o m p a r e d  w i th  the  m - p o s i t i o n s  ( s e e  C n .  m . r . s e c t i o n ) . © - A t t a c k
i s  u n l i k e l y  on  s t e r i c  g r o u n d s  ( s e e  l a t e r ) .
T h e  m e c h a n i s m  f o r  e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n
i n v o l v e s  an  i n t e r m e d i a t e  c / " -com plex  (92),  a n a l o g o u s  to  the
W h e l a n d  i n t e r m e d i a t e  in the  e l e c t r o p h i l i c  s u b s t i t u t i o n  of b e n z e n o i d
c o m p o u n d s .  T h i s  i n t e r m e d i a t e  d i c a t i o n  l o s e s  a p r o t o n  to r e v e r t
to  th e  o r i g i n a l  m e s o m e r i c a l l y  s t a b i l i s e d  b r o m o - s u b s t i t u t e d  p r o d u c t
( in a c c o r d  w i th  the  m e n e i d i c  c h a r a c t e r  of the  s y s t e m ) .  S i m i l a r
s t a b l e  i n t e r m e d i a t e  d i c a t i o n  s t r u c t u r e s  c a n n o t  b e  d r a w n  f o r
e l e c t r o p h i l i c  a t t a c k  a t  the  5 -  and  7 - p o s i t i o n s ,  an d  e v e n  6 - m e t h y l -
d i h y d r o d i a z e p i n i u m  c a t i o n  r e a c t s  p r e f e r e n t i a l l y  a t  the  6 - p o s i t i o n
112r a t h e r  t h a n  a t  t h e  5- o r  7 - p o s i t i o n  . T h e  r e s u l t a n t  p r o d u c t s  
f r o m  t h e  l a t t e r  c o m p o u n d  a r e  h y d r o l y s i s  p r o d u c t s  s in c e  the  
d i c a t i o n  i n t e r m e d i a t e  h a s  no  m e s o m e r i c  s t a b i l i s a t i o n  and  c a n n o t  
g a i n  s uch  s t a b i l i s a t i o n  by  l o s s  of p r o t o n ,  and ,  a s  a  b i s i m i n i u m  
s a l t ,  i s  r e a d i l y  h y d r o l y s e d .  I n  t h e  c a s e  of t h e  6 - p h e n y l  a n a l o g u e  
the  i n t e r m e d i a t e  (92) c a n  r e a d i l y  l o s e  th e  p - p r o t o n  to r e g e n e r a t e  
a  s t a b i l i s e d  m o l e c u l e .
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In  c o n t r a s t  w i th  the  6 - p h e n y l d i h y d r o d i a z e p i n i u m  s a l t  
(62a) ,  th e  3 - p h e n y l  o p e n - c h a i n  v i n a m i d i n i u m  s a l t  (24) r e m a i n s  
u n a t t a c k e d  by  m o l e c u l a r  b r o m i n e  in m e t h a n o l .  T h i s  s u g g e s t s  
th a t  th e  r i g i d  g e o m e t r y  of th e  v i n a m i d i n i u m  s y s t e m  in  t h e  7-  
m e m b e r e d  r i n g  c o m p o u n d  m a y  p l a y  an  i m p o r t a n t  r o l e  in 
e l e c t r o p h i l i c  s u b s t i t u t i o n .
T h e  u . v .  s p e c t r u m  of 6 - p - b i p h e n y l d i h y d r o d i a z e p i n i u m  
c a t i o n  (66c) s h o w s  b a t h o c h r o m i c  s h i f t s  of 8 and  29 n m  f o r  i t s  
two p e a k s  r e s p e c t i v e l y  r e l a t i v e  to  the  c o m p o u n d  (62a ) .  This 
s u g g e s t s  t h a t  th e  tw o p h e n y l  r i n g s  m a y  be r e l a t i v e l y  c o p l a n a r  
w i t h  e a c h  o t h e r  an d  w i th  t h e  d i a z e p i n e  r i n g .  T h e  b ip h e n y l  
d i h y d r o d i a z e p i n i u m  c a t i o n  (66c) d o e s  no t  r e a c t  w i th  th e  b r o m i n e .  
T h i s  i s  no t  s u r p r i s i n g  s i n c e  f o r m a t i o n  of a  W h e l a n d  ty p e  
i n t e r m e d i a t e  w ou ld  in v o lv e  s a c r i f i c e  of the  r e s o n a n c e  s t a b i l i s a t i o n  
e n e r g i e s  of the  d i h y d r o d i a z e p i n i u m  s y s t e m  and  of the  b ip h e n y l  
s y s t e m .
T h e  1, 4 - d i p h e n y l d i h y d r o d i a z e p i n i u m  c a t i o n  m a y  u n d e r g o  
e l e c t r o p h i l i c  s u b s t i t u t i o n  e i t h e r  a t  t h e  6 - p o s i t i o n  o r  in  the  p -  
po  s i t  ion  of the  N - p h e n y l  r i n g .  T h e  1 , 4 ,  6 - t r i p h e n y l d i h y d r o -  
d i a z e p i n i u m  c a t io n  (85a) r e m a i n e d  u n a t t a c k e d  by  a n  e x c e s s  of 
b r o m i n e  e v e n  a f t e r  7 d a y s  a t  r o o m  t e m p e r a t u r e .  I t  i s  s u g g e s t e d  
t h a t  th e  r e a c t i v e  s i t e s  in  t h i s  c a s e  m i g h t  be  i n  c o m p e t i t i o n  f o r  
th e  e x c e s s  W - e l e c t r o n s  t h u s  d i m i n i s h i n g  t h e i r  n u c l e o p h i l i c i t y ,  
a n d / o r  t h a t  t h e r e  m a y  b e  s t e r i c  f a c t o r s  i n v o l v e d .  I t  i s  a n o m a l o u s  
t h a t  t h e  1, 6 - d ip h e n y l  a n a l o g u e  (87a) a l s o  r e m a i n e d  u n a t t a c k e d  by 
the  b r o m i n e .  I t  w a s  a l s o  s u r p r i s i n g  th a t  th e  1, 4 - d i b e n z y l - 6 - p h e n y l ­
d i h y d r o d i a z e p i n e  (62f) p r o v e d  u n r e a c t i v e  t o w a r d s  b r o m i n e  w h e r e a s
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b o th  the  1, 4 - d i m e t h y l -  and  1, 4 - d i e t h y l - 6 - p h e n y l  a n a l o g u e s  
g ave  th e  p - b r o m o p h e n y l  d e r i v a t i v e s  (91j> and  9 1 g).
T h e  1, 4 - d i - p - a n i s y l d i h y d r o d i a z e p i n i u m  s a l t  (60a) 
u n d e r g o e s  e l e c t r o p h i l i c  s u b s t i t u t i o n  at  the  6 - p o s i t i o n ,  and  on ly  
th e  m o n o b r o m i n a t e d  p r o d u c t  (93) w a s  i s o l a t e d  w h e n  t h i s  s a l t  
w a s  t r e a t e d  w i t h  3 e q u i v a l e n t s  of b r o m i n e .  1, 4 - D i - p - a n i s y l - 6-  
p h e n y l d i h y d r o d i a z e p i n e  (85>) g a v e  the  b r o m i n a t e d  p r o d u c t  (94) 
p r e s u m a b l y  b e c a u s e  two of t h e  c o m p e t i t i v e  r e a c t i v e  s i t e s  
f o r  e l e c t r o p h i l i c  s u b s t i t u t i o n  a r e  a l r e a d y  o c c u p i e d  b y  the  
m e t h o x y  g r o u p s .  H o w e v e r ,  1 ,4  - d i p h e n y l - 6 - p - a n i s y l d i h y d r o -  
d i a z e p i n e  (85c) w a s  u n a t t a c k e d  by  b r o m i n e .
T h e  6 - p - a n i s y l d i h y d r o d i a z e p i n i u m  c a t i o n  (64a) a l s o  did 
no t  r e a c t  w i th  th e  b r o m i n e .  T h e  p r e f e r r e d  s i t e  of b r o m i n a t i o n  
f o r  a  6 - a r y l d i h y d r o d i a z e p i n i u m  s a l t  i s  b lo c k e d  b y  t h e  p r e s e n c e  
of  the  m e t h o x y  g r o u p .  H o w e v e r  t h i s  m e t h o x y  g r o u p  i s  i t s e l f  
a n  a c t i v a t i n g  g r o u p  f o r  e l e c t r o p h i l i c  s u b s t i t u t i o n ,  so  t h a t  th e  
b e n z e n e  r i n g  shou ld  be  d o u b ly  a c t i v a t e d .  R e a c t i o n  a t  the  p o s i t i o n  
o r t h o  to the  d i h y d r o d i a z e p i n e  r i n g  i s  i n h i b i t e d  b y  s t e r i c  f a c t o r s  
but  a n  a l t e r n a t i v e  p o s s i b i l i t y  w a s  r e a c t i o n  a t  the  p o s i t i o n  m e t a  to 
th e  d i h y d r o d i a z  ep in e  r i n g  s in c e  t h i s  p o s i t i o n  i s  a c t i v a t e d  by  th e  
g - m e t h o x y  g r o u p .  T h a t  s u c h  r e a c t i o n  d o e s  no t  t a k e  p l a c e  m a y  
b e  e x p l a in e d  in t h a t  th e  r e q u i r e d  W h e l a n d  ty p e  i n t e r m e d i a t e  wou ld  
h a v e  tw o  n e i g h b o u r i n g  p o s i t i v e l y  c h a r g e d  s y s t e m s ,  and  i t  i s  no t  
p o s s i b l e  f o r  th e  e x c e s s  e l e c t r o n s  of t h e  d i h y d r o d i a z e p i n i u m  s y s t e m  
to  i n t e r a c t  c o n j u g a t i v e l y  w i th  the  p o s i t i v e l y  c h a r g e d  s y s t e m  in the  
b e n z e n e  r i n g .  S i m i l a r l y ,  the  ^ - p - t o l y l d i h y d r o d i a z e p i n i u m  c a t i o n  
(63a) w a s  u n a t t a c k e d  by  b r o m i n e .
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T h u s ,  in  e s s e n c e  i t  c a n  b e  s a id  th a t  in  a  6 - a r y l  s u b s t i tu t e d
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d i h y d r o d i a z e p i n e ,  e l e c t r o p h i l i c  a t t a c k  in  t h e  a r y l  r i n g  i s  i n f l u e n c e d  
b y  the  d i a z e p i n e  s u b s t i t u e n t ,  a n d  th a t  th e  u s u a l  d i r e c t i n g  e f f e c t  of 
m e t h o x y  and m e t h y l  s u b s t i t u e n t s  i s  m o d i f i e d  by th e  p r e s e n c e  of 
t h e  d i h y d r o d i a z e p i n i u m  s u b s t i t u e n t .  T h e  6 - p h e n y l  r i n g  u n d e r g o e s  
p - s u b s t i t u t i o n ,  and  t h i s  i s  a s s o c i a t e d  w i th  the  c o p l a n a r i t y  of th e  
tw o  r i n g s .
T h e  n . m . r ,  s p e c t r u m  of the  c o m p o u n d  (63a) i s  of 
i n t e r e s t ,  f o r  th e  b e n z e n e  p r o t o n s  of t h i s  c o m p o u n d  show a s h a r p  
s in g l e t ,  t h u s ,  i n d i c a t i n g  a n  o p p o s in g  e f f e c t  of th e  tw o  s u b s t i t u e n t s .  
T h i s  s ig n a l  i s  no l o n g e r  a  s i n g l e t  w h e n  t h e  N - a t o m s  c a r r y  b e n z y l  
s u b s t i t u e n t s  a s  in (63f).  T h e  p h e n y l  p r o t o n s  a r e  a l s o  s l ig h t ly  
d e s h i e l d e d  in  t h e  c o m p o u n d  (63f) c o m p a r e d  w i th  the  c o m p o u n d  (63a),
N e i t h e r  th e  © . - t o l y l d i h y d r o d i a z e p i n i u m  c a t i o n  (75) n o r  th e
5 - m e t h y l - 6 - p h e n y l d i h y d r o d i a z e p i n i u m  s a l t  (7 6c) r e a c t e d  w i th  
b r o m i n e  in  m e t h a n o l .  I t  i s  p r o b a b l e  t h a t  th e  m e t h y l  s u b s t i u e n t  
i n  b o th  c o m p o u n d s  (75) a n d  (76c) t w i s t s  th e  p h e n y l  r i n g  out  of 
t h e  p la o ^  of d i a z e p i n e  r i n g .  T h u s  c o n j u g a t i o n  in to  th e  p h e n y l
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i s  i n h i b i t e d ,  and  t h e  r e q u i s i t e  c o p i a n a r i t y  of the  W h e l a n d
i n t e r m e d i a t e  (92) c a n n o t  be  o b t a i n e d .  T h i s  i d e a  i s  s u b s t a n t i a t e d
by the  u . v ,  s p e c t r a .  E a c h  of th e  c o m p o u n d s  (75) and  (76c) show s
a  h y p s o c h r o m i c  sh i f t  in  i t s  u . v .  s p e c t r u m  r e l a t i v e  to the  c o m p o u n d
(62a) ,  f r o m  352 and  24 6 n m  (^74  00 and  10900) (62a) to
\  347 an d  238 n m  ( & 9 8 8 7  a n d  7217) (75) and  \  . 343 an d  24 3* m a x  / \
n m  ( & 9707 and  7569) (7 6c) r e s p e c t i v e l y .  F u r t h e r  s u p p o r t  f o r  the
l a c k  of  c o n j u g a t i v e  i n t e r a c t i o n  b e t w e e n  the  r i n g s  c o m e s  f r o m  th e
13 13C n . m . r .  s p e c t r a  ( s e e  C n . m . r ,  s ec t io n )  of t h e s e  c o m p o u n d s .
I n  b o th  of t h e s e  m e t h y l  s u b s t i t u t e d  a n a l o g u e s  th e  e l e c t r o n  
d e n s i t y  i s  r e d u c e d  a t  t h e  p - c a r b o n  of th e  6 - a r y l  s u b s t i t u e n t  
c o m p a r e d  w i th  6 - p h e n y l d i h y d r o d i a z e p l n e  (62a) i t s e l f .  S in c e  b o th  
the  c o m p o u n d s  (62a) and  5 - m e t h y l d i h y d r o d i a z e p i n i u m  s a l t  u n d e r g o  
e l e c t r o p h i l i c  a t t a c k  to  g ive the  b r o m o  d e r i v a t i v e s  ( 9 1 a) and  (95),  
i t  i s  a p p a r e n t  t h a t  the  n e a r  c o p l a n a r  o r i e n t a t i o n  of 6 -p h e n y l  r i n g  
i s  i m p e r a t i v e  f o r  b r o m i n e  a t t a c k .
I t  i s  a p p a r e n t  t h a t  t h e s e  r e s u l t s  m a y  be  c o m p a r e d  w i th
o b s e r v a t i o n s  f o r  b ip h e n y l  and  2 - m e t h y l  b ip h e n y l ,  f o r  i n s t a n c e ,
the  l a t t e r  s h o w s  a  h y p s o c h r o m i c  sh i f t  fio m  249 n m  ( ^ 1 9 0 0 0 )
171to 2 3 6 . 5  n m  ( ^ 1 0 2 5 0 )  , I t  i s  a l s o  i n t e r e s t i n g  to  c o m p a r e
17 2t h e s e  r e s u l t s  w i th  the  o r i g i n a l  e x p e r i m e n t  by  F r i e d l a n d e r
picrate
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w h ich  s h o w s  t h a t  w h e r e a s  N > ' i^~d im ethy lan î l înè  c o u p l e s ' rè 'âd i ly  
w i th  d i a z o n i u m  c o m p o u n d s  a t  the  p - p o s i t i o n ,  2 - m e t h y l - N ;  N-  
d im e th y l a n i l i n e  c o u p l e s  v e r y  s lo w ly  and  2, 6 - d i m e t h y l - N j  N -  
d im ethy lan i l ine  d o e s  n o t  c o u p le  a t  a l l .  T h i s  i s  a s c r i b e d  to the  
— N M e ^  s u b s t i t u e n t  b e i n g  f o r c e d  by th e  v i c in a l  m e t h y l  g r o u p s  
in to  a  p l a n e  p e r p e n d i c u l a r  to  t h e  b e n z e n e  r i n g ,  v i z .  (96).  T h e  
l o n e  p a i r  on  t h e  n i t r o g e n  i s  t h u s  f o r c e d  to be  p e r p e n d i c u l a r  to 
the  b e n z e n e  r i n g  and  t h u s  c a n n o t  o v e r l a p  w i th  th e  7/- e l e c t r o n s  
of t h e  b e n z e n e  r i n g  a s  r e q u i r e d  i n  go ing  to t h e  t r a n s i t i o n  s t a t e  
to  th e  p r o d u c t  a s  show n in S c h e m e  8.
•Me
(Scheme 2)
6-(x- an d  6-[3 - n a p h t h y l d i h y d r o d i a z e p i n e s  (67a) an d  (68a) 
a l s o  u n d e r w e n t  e l e c t r o p h i l i c  s u b s t i t u t i o n  in  t h e  6 - a r y l  r i n g s .  
B r o m i n a t i o n  s e e m s  m o s t  l i k e l y  to  o c c u r  a t  t h e  4 - p o s i t i o n  ( in  the  
c a s e  of  u - n a p h t h y l  d e r i v a t i v e )  s in c e  in  the  f o r m a t i o n  of the  
W h e l a n d  i n t e r m e d i a t e  (97) the  o t h e r  b e n z e n e  r i n g  r e t a i n s  i t s  
b e n z e n o i d  f o r m  an d  t h u s  t h e r e  i s  l e s s  l o s s  of  s t a b i l i s a t i o n  t h a n  
if  r e a c t i o n  took  p l a c e  in  the  o t h e r  r i n g  (b)  (See  n . m . r ,  s ec t ion )
A
DO
17 3R e f e r e n c e  to  o t h e r  n a p h t h a l e n e  d e r i v a t i v e s *  w i th  e l e c t r o n -  
d o n a t in g  1 - s u b s t i t u e n t s  i n d i c a t e s  th a t  C(4) i s  th e  n o r m a l  s i t e  
f o r  f u r t h e r  s u b s t i t u t i o n .
(97)
S i m p l e  B r o m i n a t i o n  K i n e t i c s
I t  i s  a p p a r e n t  t h a t  s t e r i c  h i n d r a n c e  a t  t h e  vicinity of the  
r e a c t i v e  s i t e s  p l a y s  a  c r u c i a l  p a r t  in  the  b r o m i n a t i o n  of 6 - a r y l ­
d i h y d r o d i a z e p i n i u m  s a l t s .  In  a n  a t t e m p t  to i n v e s t i g a t e  t h e  s t e r i c  
e f f e c t s  s i m p l e  k i n e t i c s  w e r e  c a r r i e d  out  on  t h e  b r o m i n a t i o n  of 
t h e s e  d i a z e p i n i u m  s a l t s .  T h e  r e s u l t s  a r e  show n in  T a b l e  1.
a ,  R ^=H
b ,  R ^ = R ^ = M e
c ,  R ^ = M e
7d ,  R  =Me
2 2 'e ,  R  =R - M e
2 3R  =R = c y c lo h e x a n o(62) CIO,
T a b l e  1 . R a t e s  of R e a c t i o n  of th e  D i h y d r o d i a z e p i n e s  (62) w i th
B r o m i n e  in  M e t h a n o l  a t  25
D i a z e p i n i u m
S a l t s 62a 62g 62d 62b 62c 62e
R a t e  c o n s t a n t s  ^ 4 5 5 S
. , - L  l . l x l O "  1.2x10" 3 .2x10"  2.1 x  lO" 5.4 x  lo" T.Oxlo"'"R ( s e c  ;
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T h e  k i n e t i c s  and  m e c h a n i s m s  of  th e  s u b s t i t u t i o n  of  the
131b r o m i n e  h a v e  b e e n  s tu d i e d  in  d e t a i l  f o r  th e  5, 7 - d i m e t h y l  ,
129 1291 ,4  , 5, 7 - t e t r a m e t h y l  , and  5 - m e t h y l - 7 - p h e n y l  d i h y d r o ­
d i a z e p i n i u m  c a t i o n s .  I n  e a c h  c a s e ,  s e c o n d - o r d e r  c o n d i t i o n s  in
a q u e o u s  s o l u t i o n s  w e r e  u s e d ,  and the  r a t e  of r e a c t i o n  m o n i t o r e d
174by  the  p o t e n t i o m e t r i c  m e t h o d  d e v e l o p e d  by  B e l l
S in c e  u n d e r  p r e p a r a t i v e  c o n d i t i o n s  b r o m i n a t i o n  w a s  
c a r r i e d  ou t  in  m e t h a n o l i c  s o lu t io n ,  the  s a m e  s o lv e n t  w a s  u s e d  
in  t h i s  s i m p l e  k i n e t i c  s tu d y .  P h e n y l d i h y d r o d i a z  e p i n i u m  p e r c h l o r a t e  
c o n c e n t r a t i o n s  w e r e  f ix e d  a t  0 . 2  M ,  w h i le  th e  b r o m i n e  s o lu t i o n s  
w e r e  0 . 0 2  M ,  an d  a l s o  0 . 0 2  M in  s o d iu m  b r o m i d e .  T h e  r e a c t i o n s  
w e r e  o b s e r v e d  by  c o n v e n t i o n a l  s p e c t r o s c o p i c  t e c h n i q u e s ,  an d  in 
e a c h  c a s e  t h e  d e c a y  of b r o m i n e  a b s o r p t i o n  w a s  f o l l o w e d  a t  4 60 n m ;  
r e a c t i o n s  w e r e  f i r s t  o r d e r  in  [ B r ^  ] show ing  the  p r e s e n c e  of  t h i s  
s p e c i e s  in  th e  r a t e  d e t e r m i n i n g  s t e p .  I t  i s  a s s u m e d  th a t  th e  
b r o m i n e  i s  c o n s u m e d  e n t i r e l y  b y  r e a c t i o n  w i th  t h e  d i h y d r o d i a z e p i n i u m  
c a t i o n  in  e a c h  c a s e .  I t  i s  e m p h a s i s e d  t h a t  t h i s  i n v e s t i g a t i o n  h a s  
no  d e t a i l e d  m e c h a n i s t i c  s i g n i f i c a n c e .
M e t h a n o l  i s  a  good s o lv e n t  b e c a u s e  of t h e  r e l a t i v e l y  h ig h  
s o lu b i l i t y  of a  w id e  r a n g e  of 6 - p h e n y l d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e s ,  
t h u s  m a k i n g  i t  p o s s i b l e  to  s tu d y  t h e s e  c o m p o u n d s  u n d e r  i d e n t i c a l  
p s e u d o - f i r s t  o r d e r  c o n d i t i o n s .  M e th a n o l  i s  a l s o  r e l a t i v e l y  l e s s  
p o l a r  th a n ,  e . g . ,  w a t e r  an d  i n c r e a s e s  the  s e l e c t i v i t y  of the  
r e a g e n t s ,  a n d  t h u s  t h e  s e n s i t i v i t y  of the  t e c h n i q u e  a s  a  m e t h o d  
of  d e t e r m i n i n g  s m a l l  d i f f e r e n c e s  in the  r e a c t i v i t y  of  d i f f e r e n t  
d i h y d r o d i a z e p i n i u m  s a l t s  i s  e n h a n c e d .  A s e r i e s  of 6 - p h e n y l -  
d i h y d r o d i a z e p i n e s  s tu d ie d  f o r  t h i s  p u r p o s e  h a s  r e l a t i v e l y  n o n - p o l a r
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s u b s t i t u e n t s ,  and  th e  r a t e  of b r o m i n a t i o n  in  m e th a n o l  i s
m e r e l y  a p r o b e  of th e  s t e r i c  f a c t o r s  of the  d i h y d r o d i a z e p i n e s .
jÇoL s i m p l e  e x p e r i m e n t a l  r e s u l t s  (T a b le  1) i n d i c a t e d  tha t
the  r a t e  of b r o m i n a t i o n  i s  f a s t e s t  f o r  6 - p h e n y l d i h y d r o d i a z e p i n i u m
p e r c h l o r a t e  and  s l o w e s t  f o r  th e  c o m p o u n d  w h ich  c a r r i e s  d i m e t h y l
s u b s t i t u e n t s  a t  th e  2 - p o s i t i o n  w i th  th e  r a t e  f o r  t h e  m o n o m e t h y l
s u b s t i t u t e d  a n a l o g u e  f a l l i n g  b e t w e e n  t h e s e  tw o c o m p o u n d s .  T h e  
3sp - h y b r i d i s e 4 p a r t  of t h e  m o l e c u l e  u n d e r g o e s  i n v e r s i o n  a t  r o o m  
t e m p e r a t u r e ,  and  if t h e s e  r a t e  c o n s t a n t s  a r e  k i n e t i c a l l y  
s ig n i f i c a n t ,  i t  i s  i n f e r r e d  th a t  i t  m u s t  be  the  a x i a l  m e t h y l  g r o u p  
of the  c o m p o u n d  (62e) w h ic h  m a y  be  a c t in g  a s  a  b a r r i e r  to the  
i n c o m i n g  b r o m i n e  m o l e c u l e s ,  t h u s  i n h ib i t i n g  the  r e a c t i o n ,  
e s p e c i a l l y  s in c e  t h e  r e s u l t s  o b t a in e d  f o r  th e  d e r i v a t i v e  (62g),  
w h e r e  the  f u s e d  c y c l o h e x a n o  r i n g  c o n f e r s  r i g i d i t y  on  th e  s y s t e m  
and  i s  e q u a t o r i a l ,  show  th a t  i t s  r a t e  of r e a c t i o n  i s  f a s t e r  
c o m p a r e d  w i th  (62e) .  T h e s e  r e s u l t s  show a p a r a l l e l  w i th  t h o s e  
o b t a in e d  e a r l i e r  f o r  th e  6 - u n s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  
a n a l o g u e s ^ ^ ^ .  H e n c e ,  i t  i s  v e r y  i n t r i g u i n g  i n d e e d  t h a t  the  
r a t e  of  r e a c t i o n  i s  a f f e c t e d  c o n s i d e r a b l y  by  a  s u b s t i t u e n t  a t  
th e  2 - p o s i t i o n  w h ich  i s  9 bonds  a w a y  f r o m  t h e  p - p o s i t i o n  of th e  
p h e n y l  r i n g .
I f  th e  m e t h y l  s u b s t i t u e n t  a t  the 2 - p o s i t i o n  i s  r e a l l y  
a c t in g  a s  a  b a r r i e r  to  i n c o m i n g  b r o m i n e  m o l e c u l e s ,  i t  i s  p o s s i b l e  
t h a t  t h e  i n i t i a l  b r o m i n e  a t t a c k  o c c u r s  a t  the  n i t r o g e n  of the  r i n g ,  
w h i c h  i s  a d j a c e n t  to th e  2 - p o s i t i o n .  I t  i s  not u n r e a s o n a b l e  t h e n  to 
f ind  th e  r a t e  of r e a c t i o n  to be  s l o w e r  f o r  the  1 ,4  - s u b s t i t u t e d  
d i h y d r o d i a z e p i n e s  t h a n  i t s  N - u n s u b s t i t u t e d  a n a l o g u e .
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A l th o u g h  n o t  s t u d ie d  k l n e t i c a l l y ,  the b r o m i n a t i o n  of 
2,  2 ' ,  3, 3 ' ,  5, 7 - h e x a m e t h y l  d i h y d r o d i a z e p l n i u m  p e r c h l o r a t e  (59a) 
i s  o f  i n t e r e s t  b e c a u s e  i t s  b r o m i n a t e d  d e r i v a t i v e  (98) u n d e r g o e s  
d e b r o m i n a t i o n  a f t e r  a  s h o r t  t i m e  w hen  k e p t  in  so lu t io n  (^H 
n . m . r .  e v i d e n c e ) .  No such  d e b r o m i n a t i o n  i s  o b s e r v e d  f o r  the  
c o m p o u n d  (99). T h u s  t h e  c o m p o u n d  (98) m a y  be u s e d  p o t e n t i a l l y  
a s  a  b r o m i n a t i n g  a g e n t .  I t  i s  n o t i c e a b l e  a g a i n  th a t  th e  2 , 2 p , 3 ' -  
t e t r a m e t h y l - 5 ,  7 - d i e t h y l  d i h y d r o d i a z p i n e  (59b) d o e s  not  u n d e r g o  
e l e c t r o p h i l i c  s u b s t i t u t i o n  w h e r e a s  a  s t a b l e  6 - b r o m o  a n a l o g u e  of  t h e  
5 ^ 7 - d i e t h y l  d i h y d r o d i a z e p l n i u m  c a t i o n  (100) i s  f o r m e d  w h ic h  d o e s  
n o t  show  d e b r o m i n a t i o n .  T h e  2, 2 ' ,  3, 3 ' - t e t r a m e t h y l - 6 - p h e n y l  
c o m p o u n d  (7 6f) on ly  u n d e r g o e s  p a r t i a l  b r o m i n a t i o n  w i th  b r o m i n e  
i n  m e t h a n o l .
CIO,
Me
0 0
(991
Q Q
fiool
Me,
Me,
( 1 0 1 )
6 0
I t  i s  no t  v e r y  e a s y  to  r a t i o n a l i s e  t h e s e  r e s u l t s  but  i t
i s  l i k e l y  th a t  w i th  a n  i n c r e a s e d  c r o w d i n g  by  a  p a i r  of a x i a l
m e t h y l  s u b s t i t u e n t s  (M e ^ ,  101) a t t a c k  by  b r o m i n e  w i l l  be  e v e n
m o r e  i n h ib i t e d  th a n  w i th  one  a x i a l  m e t h y l  g r o u p  a t  the  2 - p o s i t i o n .
A n  i n c r e a s e  in  s i z e  of R  (a s  in  101b) h a s  b e e n  r e p o r t e d  p r e v i o u s l y
to  s low  the  r a t e  of r e a c t i o n  m a r k e d l y ^ , I t  i s ,  t h e r e f o r e ,  l e s s
s u r p r i s i n g  t h a t  c o m p o u n d  (101b) d o e s  n o t  u n d e r g o  b r o m i n a t i o n .
A l s o ,  if i t  i s  a s s u m e d  th a t  th e  b r o m i n e  m o l e c u l e  f o r m s  a  c o m p l e x
i n i t i a l l y  w i th  t h e  n i t r o g e n  of  th e  v i n a m i d i n i u m  s y s t e m  th e n  i t
c a n  be  s e e n  f r o m  (101) t h a t  t h i s  m a y  be  l e s s  p r o b a b l e  w i th  th e
a x i a l  m e t h y l  g r o u p s  (Me^) h i n d e r i n g  a p p r o a c h  to ^ n i t r o g e n  a t o m .
I t  i s  a l s o  p o s s i b l e  t h a t  t h e s e  m e t h y l  s u b s t i t u e n t s  c a n  c a u s e
c r o w d i n g  o v e r  the  v i n a m i d i n i u m  s y s t e m  (c f .  1 , 5 - b e n z o d i a z e p i n e
s e c t i o n  w h e r e  in  a b o a t  c o n f o r m a t i o n  the 3 - p o s i t i o n  m e t h y l
s u b s t i t u e n t  i s  k n o w n  to b e h a v e  t h i s  w ay ) .  I t  m a y  a l s o  be 
13n o te d  t h a t  C n . m . r .  s p e c t r a l  d a t a  show a r e d u c e d  e l e c t r o n
d e n s i t y  a t  the  6 - p o s i t i o n  of (59a) c o m p a r e d  wi th  2, 2 ' ,  3 , 3 ' -
u n s u b s t i t u t e d  a n a l o g u e  ( s e e  n . m . r .  s e c t i o n ) .
I n  c o n c l u s i o n ,  i t  i s  a p p a r e n t  th a t  a t t a c k  by  b r o m i n e  i s
s e n s i t i v e  to e n v i r o n m e n t  in  t h e  v i c i n i t y  of the  n i t r o g e n s  of the
h e t e r o c y c l e ,  and  i t  i s  r e m a r k a b l e  th a t  su c h  c h a n g e s  a r o u n d  th a t
ihe.p a r t  of th e  m o l e c u l e  a f f e c ^ p - p o s i t i o n  of 6 - a r y l  r i n g .
R e a c t i o n s  w i th  N - H a lo  sue c I n im i d e  s
W h e r e a s  5 , 7 - a l k y l  and  a r y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n e s  
r e a c t  w i th  m o l e c u l a r  b r o m i n e  an d  w i th  N - h a l o s u c c i n i m i d e s  a t  th e  
6 - p o s i t i o n  to give 6 - h a l o g e n o  d e r i v a t i v e s ,  th e  5 - m e t h o x y - 7 - p h e n y l
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d id  n o t  r e a c t  w i th  m o l e c u l a r  b r o m i n e  bu t  w a s  b r o m i n a t e d  
w i th  N - b r o m o s u c c i n i m i d e  to f o r m  th e  6 - b r o m o  d e r i v a t i v e  (102)
T h i s  co u ld  be  due  to d i f f e r e n t  m e c h a n i s m ,  e.  g. , v i a  r a d i c a l
f o r m a t i o n .  T h e  fo l low ing  c o m p o u n d s  (T a b le  2), w h ic h  in a d d i t i o n
w e r e  b r o m i n a t e d  b y  b r o m i n e ,  a l s o  f o r m e d  h a l o g e n o  d e r i v a t i v e s
w i th  N - h a l o s u c c  i n i m i d e  s .  !
T a b l e  2. H a lo g e n o  D e r i v a t i v e s  w i th  N - H a l o s u e c i n i m i d e s  in  ;
G l a c i a l  A c e t i c  A c id
C o m p o u n d  ( ^ B r o m o  s u c c i n i m i d e  N - I o d o s u c c in im id e  N -Chloro  s u c c i n i m i d e
62a y y X
62c y y  ( p a r t i a l ) X
62d y y X
62 e X y
62b y X
62f X X ----------
62g X X
» H a l o g e n a t e d  p r o d u c t
X, S t a r t i n g  m a t e r i a l  r e c o v e r e d
Not a t t e m p t e d
N i t r a t i o n
■)K«-
T h e  e l e c t r o n  r i c h  c h a r a c t e r  of^6 - a r y l d i h y d r o d i a z e p i n i u m  
c a t i o n  w a s  f u r t h e r  e x e m p l i f i e d  by  th e  r e a d y  n i t r a t i o n  of 6 - p h e n y l  
d i h y d r o d i a z e p l n i u m  s a l t  (62a) u s i n g  c o ld  d i l u t e  n i t r i c  a c i d .  
N i t r a t i o n ,  l i k e  b r o m i n a t i o n ,  o c c u r r e d  a t  th e  _p-pos i t ion  of th e  
p h e n y l  r i n g  ( l 0  3 ) . T h e  H n . m . r .  s p e c t r u m  of the  c o m p o u n d
(103) sh o w s  t h a t  t h e  n i t r o  g r o u p  d e s h i e l d s  the  b e n z e n e  p r o t o n s  
and the  d o u b le t  i s  i n t e r s p e r s e d  w i th  t h a t  of th e  5 , 7 - H  s i g n a l .
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T h e  r e a c t i o n  of 1 , 4 - d i m e t h y l  d i h y d r o d i a z e p l n i u m  c a t i o n  (62b) 
w i th  n i t r i c  a c i d  u n d e r  t h e  s a m e  c o n d i t o n s ,  h o w e v e r ,  p r o g r e s s e d  a 
s t a g e  f u r t h e r ,  and p - n i t r o b e n z o i c  a c i d  w a s  i s o l a t e d .  N i t r a t i o n  
i s  p r e s u m a b l y  fo l lo w ed  by  a c i d  h y d r o l y s i s  to g ive  j p - n i t r o p h e n y l -  
m a l o n d i a l d e h y d e  w h ic h  i s  i n  t u r n  o x id i s e d  a n d  d e c a r b o x y l a t e d  to 
p r o v i d e  t h e  f in a l  p r o d u c t .  N i t r a t i o n  m u s t  h a v e  o c c u r r e d  p r i o r  
to  h y d r o l y s i s  and  o x id a t io n  b e c a u s e  o t h e r w i s e  m - n i t r o b e n z o i c  a c id  
would  be  f o r m e d  p r e d o m i n a n t l y .  S i m i l a r  r e s u l t s  w e r e  o b t a in e d  
f o r  the  c o m p o u n d s  ( 6 2 c -d ) .
N i t r a t i o n  of  the  o p e n - c h a i n  3 - p h e n y l v i n a m i d i n i u m  s a l t  (24) 
a l s o  gave  ^ - n i t r o b e n z o i c  a c i d .
T h e  n i t r o  g r o u p  of  the c o m p o u n d  (103),  l i k e  n i t r o  
d e r i v a t i v e s  of b e n z e n o i d  c o m p o u n d s ,  co u ld  b e  r e d u c e d  to an  
a m i n e .  A l s o ,  l i k e  a r y l a m i n e s  the  r e s u l t a n t  a m i n e  cou ld  be  
a c y l a t e d  w i th  a m i x t u r e  of a c e t i c  a n h y d r i d e  an d  a c e t i c  a c i d .
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C o m p o u n d  (104) show ed  a b s o r p t i o n  m a x i m a  in  t h e  u . v .  s p e c t r u m  
of 325 and  270 nrn w i th  h y p s o c h r o m i c  s h i f t s  to 300 and  240 n m  on 
a d d i t i o n  of d i l .  H ^ S O ^ , w h ich  w a s  r e v e r s i b l e  in  a l k a l i .  C o m p o u n d
(104) w a s  a l s o  d i a z o t i s e d  w i th  s o d i u m  n i t r i t e  an d  f l u o r o b o r i c  
a c i d .  A t t e m p t e d  d i a z o  c o u p l in g  of  t h e  c o m p o u n d  (62a) w i th
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j p - n i t r o p h e n y l d i a z o n i u m  c h l o r i d e  w a s  u n s u c c e s s f u l ,  and  so  w a s  
a t t e m p t e d  m e  t h y l a t i o n  u s i n g  m e t h y l  f l u o r o s u l p h o n a t e .  A l th o u g h  
one r e d u c t i o n  of  (103) to (104) proceeded s u c c e s s f u l l y ,  a t t e m p t e d  
r e p e t i t i o n s  of t h i s  r e a c t i o n  p r o v e d  to be  u n s u c c e s s f u l .
R e a c t i o n  w i th  N u c l e o p h i l e s
U n l ik e  th e  5, 7 - d i m e t h y l d i h y d r o d i a z e p i n i u m  s a l t ,  the
6 - p h e n y l d i h y d r o d i a z e p i n i u m  c a t i o n  (62a) r e a c t e d  w i th  an  e x c e s s  
of N,  N ' - d i m e t h y l e t h y l e n e d i a m i n e , and  the  c o r r e s p o n d i n g  1 , 4 -  
d i m e t h y l  s u b s t i t u t e d  d e r i v a t i v e  w a s  o b ta in e d  in  r e a s o n a b l e  y ie ld .  
T h e  s a l t s  (62h,  63b,  67b,  68b an d  88) w e r e  a l s o  p r e p a r e d  by  
t h i s  m e t h o d  f ro m  t h e i r  c o r r e s p o n d i n g  1, 4 - u n s u b s t i t u t e d  
d i h y d r o d i a z e p i n i u m  s a l t s .  T h i s  t r a n s d i a z e p i n a t i o n  r e a c t i o n  
h o w e v e r ,  i s  no t  of g e n e r a l  s y n th e t i c  u t i l i t y ,  f o r  a n  a t t e m p t  to 
p r e p a r e  the  2, 2 - d i m e t h y l  d e r i v a t i v e  f r o m  1, 2 - d i a m i n o - 2 - m e t h y l -  
p r o p a n e  and  the  s a l t  (62a) w a s  u n s u c c e s s f u l .  T h i s  c h e m i c a l  
b e h a v i o u r  i s  s i m i l a r  to t h a t  of t h e  t o t a l l y  u n s u b s t i t u t e d  d i h y d r o ­
d i a z e p i n e s  , an d  d e m o n s t r a t e s  th e  e l e c t r o p h i l i c i t y  of the  5-  a n d  7 -  
p o s i t i o n s  of the  r i n g .  I t  i s  l i k e l y  t h a t  t r a n s d i a z e p i n a t i o n  t a k e s  
p l a c e  in  a  tw o s t e p  p r o c e s s  l i k e  the  c y c l i s a t i o n  of th e  o p e n - c h a i n  
v i n a m i d i n i u m  s a l t s  w i th  th e  d i a m i n e s .  I t  a l s o  s e e m s  l i k e ly  
t h a t  t r a n s d i a z e p i n a t i o n  p r o c e s s  i s  s e n s i t i v e  to  s t e r i c  f a c t o r s  
b e c a u s e  th e  c o m p o u n d  (62b) r e m a i n e d  u n a t t a c h e d  w h e n  h e a t e d  
f o r  12 h r s  w i th  an  e x c e s s  of e t h y l e n e d i a m i n e .  S i m i l a r l y ,  no  
r e a c t i o n  took  p l a c e  b e t w e e n  t h e  5 - m e t h y l - 6 - p h e n y l d i h y d r o -  
d i a z e p i n e  (7 6c) a n d  a n  e x c e s s  of N, N ' - d i m e t h y l e t h y l e n e d i a m i n e .  
R e a c t i o n  of a  l a r g e  e x c e s s  of p i p e r i d i n e  w i th  c o m p o u n d  (62a) gave  
a m i x t u r e  o f  u n i d e n t i f i e d  p r o d u c t s .
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W h e r e a s  t h e  6 - b r o m o - 5, 7 - d i m e t h y l d i h y d r o d i a z e p i n i u m  
s a l t  r e a c t s  r e a d i l y  w i th  n u c l e o p h i l e s  w i th  r e p l a c e m e n t  of th e  
b r o m i n e ,  the  6 - _ p - b r o m o p h e n y l d i h y d r o d i a z e p i n i u m  s a l t  (91a) 
d o e s  n o t  u n d e r g o  a s u b s t i t u t i o n  r e a c t i o n  w i th  m e t h o x i d e  ion .
T h i s  m a y  be  r a t i o n a l i s e d  in  t e r m s  of the  p r o p o s e d  m e c h a n i s m s  
of t h e s e  r e a c t i o n s  (S ch em e  1), w h ic h  i s  though t  to i n v o lv e  the  
b i s - i m i n e  t a u t o m e r  of the  h e t e r o c y c l e .  T h e  f o r m a t i o n  of  s uch  
a t a u t o m e r  ( S c h e m e  9) m u s t  b e  s u p p r e s s e d  b e c a u s e  of the  l o s s  
of r e s o n a n c e  s t a b i l i s a t i o n  e n e r g y  w h ich  in  th e  c a s e  of the  
p h e n y l  s u b s t i t u t e d  a n a l o g u e  i s  h igh ,  s in c e  r e s o n a n c e  e n e r g i e s  
of b o th  the  d i h y d r o d i a z e p i n i u m  and  b e n z e n e  m o i e t i e s  w i l l  be lo s t ,
S c h e m e  9
T h e  6 - b r o m o - 5, 7 - d i m e t h y l d i h y d r o d i a z e p m i u m  s a l t  
r e a c t  s w i th  t h i o u r e a  by an  u n u s u a l  s u b s t i t u t i o n  to  g ive the  6-  
u n s u b s t i t u t e d  c o m p o u n d  (S c h e m e  1). H o w e v e r ,  t h e r e  w a s  no 
r e a c t i o n  b e t w e e n  t h e  c o m p o u n d  ( 6%^) and  t h i o u r e a  i n  m e t h a n o l .
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H y d r o l y s i s
W h e r e a s  t h e  t o t a l l y  un  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  
c a t i o n  i s  h y d r o l y s e d  i r r e v e r s i b l y  by  m i n e r a l  a c i d s ,  th e  6 - p h e n y l • 
d i h y d r o d i a z e p i n i u m  s a l t  (62a) w a s  r e s i s t a n t  to  a c i d  ( c o n e . HCl)  
h y d r o l y s i s  b u t  f o r m e d  the  s o d i u m  s a l t  of p h e n y l m a l o n d i a l d e h y d e  
On a lka l ine  h y d r o l y s i s ;  t h e  6 - a - n a p h t h y l  d e r i v a t i v e  w a s  s i m i l a r l y  
h y d r o l y s e d .  T h e  c o n v e r s i o n  of the  d i h y d r o d i a z e p i n i u m  s a l t  in to  
i t s  b a s e  by  the  a l k a l i ,  an d  t h e n  p o s s i b l y  th e  f o r m a t i o n  of the  
b i s - i m i n e  t a u t o m e r  m a y  f a c i l i t a t e  th e  r i n g  o p e n in g  to  f o r m  
th e  a p p r o p r i a t e  m a l o n d i a l d e h y d e .
W h e n  the  b r o m o - d e r i v a t i v e  of 6 -<%-na^hthyld ihydro­
d i a z e p i n i u m  s a l t  w a s  h y d r o l y s e d  in  t h e  p r e s e n c e  of p o t a s s i u m  
p e r m a n g a n a t e  i n  o r d e r  to  o x i d i s e  the  p o s s i b l e  n a p h t h y l m a l o n -  
d i a l d e h y d e  d e r i v a t i v e  to i t s  a c i d ,  in a n  a t t e m p t  to i d e n t i f y  th e  
p o s i t i o n  of  t h e  b r o m i n e  in  th e  n a p h th y l  r i n g ,  on ly  p o l y m e r i c  
m a t e r i a l  w a s  o b t a i n e d .
F r e e  R a d i c a l  F o r m a t i o n
T h e  6 - p h e n y l d i h y d r o d i a z  e p i n iu m  s a l t  (62a) g iv e s  a  b lu e  
s o lu t i o n  w i th  c o n e ,  s u l p h u r i c  a c i d .  T h i s  i s  thought to be  due  
to  f o r m a t i o n  of a  f r e e  r a d i c a l ,  w h ic h  w a s  d e t e c t e d  by  E , S , R ,  
s p e c t r o s c o p y .  I t  i s  l i k e l y  t h a t  th e  f o r m a t i o n  of t h i s  f r e e  r a d i c a l  
i s  a s s o c i a t e d  w i th  th e  p r e s e n c e  of  th e  p h e n y l  r i n g  i n  t h i s  c o m p o u n d ,  
b e c a u s e  no  s u c h  r a d i c a l  h a s  b e e n  d e t e c t e d  f r o m  th e  6 - un  s u b s t i t u t e d  
d i h y d r o d i a z e p i n e s .  T h e  r a d i c a l  m a y  be o x y g e n  s e n s i t i v e  b u t  no  
f u r t h e r  i n v e s t i g a t i o n s  w e r e  c a r r i e d  ou t .  H o w e v e r ,  the  E . S . R .  
s p e c t r u m  s h o w s  the  p r e s e n c e  of t h i s  r a d i c a l  even  a f t e r  24 h r s ,
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and t h u s  i t  i s  v e r y  s t a b l e .  T h e  b lu e  c o l o u r a t i o n  a l s o  s e e m s  to
p e r s i s t  f o r  n e a r l y  4 d a y s .  T h e  u . v .  spec t rum  of t h e  c o m p o u n d
(62a) in  c o n e . s u l p h u r i c  a c i d  t a k e n  a f t e r  24 h r s  w a s  i d e h t i c a l
to  t h a t  of the f r e s h  s a m p l e ,  and  i t  show ed  a hyp s o c h r o m i c
shif t  f r o m  362 to 347 n m  and  a  b a t h o c h r o m i c  sh i f t  f r o m  246 to
278 n m  ( r e f .  c o n e . H _ 8 0  . ) .  T h e  s a m e  s a m p l e  show e d  \2 4 '   ^ ^ m a x
v a l u e s  of 350 and  260 n m  ( Ort m e th a n o l )  and 349 an d  252 n m
( Cn< w a t e r ) .  H o w e v e r ,  the  r e c o v e r e d  so l id  h a d  \  p e a k s  a t^ m a x
352 and  257 n m .  T h u s ,  t h e s e  r e s u l t s  i m p l y  t h a t  t h e  p h e n y l  g r o u p
i s  i n v o lv e d  a s  w e l l  a s  the  c o n j u g a t e d  s y s t e m  of the  d i a z e p i n e  r i n g .
T h e  ^H n . m . r .  s p e c t r u m  of the c o m p o u n d  (62a) i n D ^ S O ^ .
show e d  t h e  b r o a d e n i n g  of  t h e  s i g n a l s  in  th e  a r o m a t i c  r e g i o n  and
a l s o  a r o u n d  " ^ 6 . 0  a f t e r  ca_ 4 5 m i n s ,  and  a t o t a l  d i s a p p e a r a n c e
of th e  p r o t o n  s i g n a l s  in t h e  a r o m a t i c  r e g i o n  a f t e r  c a  75 m i n s .
T h e  f o r m a t i o n  of a  b lu e  c o l o u r  in  c o n c .  H^SO^ s e e m s  to
be  a  c o m m o n  f e a t u r e  of 6 - a r y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m
c a t i o n s ,  f o r  th e  u . v .  s p e c t r u m  of th e  c o m p o u n d  (63a) in  s u l p h u r i c
a c i d  a l s o  show e d  \  s h i f t s  f r o m  358 an d  24 8 n m  to 340,  290/ ' m a x
( s h o u ld e r )  and  255 n m  (,; m e t h a n o l ) .
E l e c t r o n i c  S p e c t r a
T h e  s u b s t i t u e n t  e f f e c t s  on th e  p o s i t i o n  of t h e  a b s o r p t i o n  
m a x i m a  in  6 - a r y l d i h y d r o d i a z e p i n i u m  c a t i o n s  show g e n e r a l  
t r e n d s .  T h u s  m e t h y l  g r o u p s  a t  1- an d  1,4 - p o s i t i o n s  c a u s e  
b a t h o c h r o m i c  s h i f t s  of +11 and  +15 n m  in  the  ' d i a z e p i n e  r e g i o n '  
of  the s p e c t r u m  an d  +5 and  +7 n m  in  th e  ' a r y l  r e g i o n ' ,  w i th  
r e s p e c t  to  th e  r e f e r e n c e  c o m p o u n d  (62a) w h e r e a s  a  b a t h o c h r o m i c  
s h i f t  of +20 n m  i s  o b s e r v e d  in the  ' d i a z e p i n e  r e g i o n ' w i t h  b e n z y l
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s u b s t i t u e n t s  a t  the  1- and  4 - p o s i t i o n s .  T h e r e  i s  a l s o  an  i n c r e a s e  
in  th e  i n t e n s i t y  of a b s o r p t i o n .  A m e t h y l  s u b s t i t u e n t  a t  the
5 - p o s i t i o n  c a u s e s  hyp s o c h r o m i c  s h i f t s  of - 9  and  -3  n m ,  and a
c o r r e s p o n d i n g  d i m i n i s h e d  i n t e n s i t y  of a b s o r p t i o n .  E a c h  p h e n y l
(Ls u b s t i t u e n t  a t  1 , 4 - p o s i t i o n s  c a u s e  ^ b a t h o c h r o m i c  s h i f t s  of +22 n m .
T h i s  g e n e r a l  s i t u a t i o n  s h o w s  s o m e  p a r a l l e l  w i th  th e  a b s o r p t i o n  
m a x i m a  of  a z u l e n e s  i n  t h a t  m e t h y l  s u b s t i t u e n t s  a t  c e n t r e s  of h igh  
T T -e lec t ron  d e n s i t y  p r o d u c e  b a t h o c h r o m i c  e f f e c t s  w h i l e  m e t h y l  
s u b s t i t u e n t s  a t  c e n t r e s  of low  77"-e l e c t r o n  d e n s i t y  p r o d u c e  h y p s o c h r o m i c  
e f f e c t s .
M e th y l  s u b s t i t u e n t  a t  th e  p - p o s i t i o n  of t h e  6 - p h e n y l  r i n g  
c a u s e s  ' b a t h o c h r o m i c  s h i f t s  of +6 and  +2 n m  r e l a t i v e  to
th e  c o m p o u n d  (62a) w h e r e a s  a n  0 - s u b s t i t u t e d  m e t h y l  g r o u p  p r o d u c e d  
h y p s o c h r o m i c  s h i f t s  of -5  an d  - 8  n m ;  th e  p - m e t h o x y  s u b s t i t u e n t  
c a u s e s  b a t h o c h r o m i c  s h i f t s  of +10 and  +2 n m .  D i f f e r e n t  h a l o g e n  
s u b s t i t u e n t s  a t  t h e  p - p o s i t i o n  to the  6 -p h e n y l  r i n g  a l s o  a l t e r  th e  
v a l u e  of a b s o r p t i o n  m a x i m a .
T h e  6 - N - p y r i d y l d i h y d r o d i a z e p i n i u m  d i c a t i o n  (69) d o e s  n o t  
r e a c t  w i th  e i t h e r  e l e m e n t a l  b r o m i n e  o r  w i th  N - b r o m o  s u c c i n i m i d e  . 
H o w e v e r ,  i t s  u . v .  s p e c t r a  in v a r i o u s  s o l v e n t s  a r e  of i n t e r e s t .
S p e c t r o s c o p i c  e v i d e n c e  ( n . m . r .  a s  w e l l  a s  u . v . )  sh o w s  
t h a t  e i t h e r  a  m o n o -  o r  a  d i - c a t i o n  m a y  be  f o r m e d ,  d e p e n d i n g  
upon  th e  pH of the  s o lu t io n .  T h e  m o n o c a t i o n  f o r m ,  h o w e v e r ,  
co u ld  n o t  be i s o l a t e d  in p u r e  f o r m .  On a d d i t i o n  of m e t h a n o l i c  
p o t a s s i u m  h y d r o x i d e  to  (105) f u r t h e r  s p e c t r o s c o p i c  c h a n g e s  o c c u r  
and  a  c o l o u r e d  s p e c i e s  i s  f o r m e d  w h ich  m a y  be  t h e  p y r i d i n i u m  
y l id e  (106) .  T h i s  n ew  s p e c i e s  i s  h o w e v e r  v e r y  u n s t a b l e  and
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P o s s i b l y  g e n e r a t e d  in  s i tu
w i th  2 m o l e s  of KOH in  M eO H
a t t e m p t s  to  i s o l a t e  i t  p r o v i d e d  on ly  p o l y m e r i c  m a t e r i a l .  A t t e m p t s  
to  t r a p  the  y l id e  b y  r e a c t i o n  w i th  2, 4 « d i n i t r o b e n z a l d e h y d e  a l s o  on ly  
gave  p o l y m e r i c  p r o d u c t s .
C o n c l u s i o n
I t  i s  a p p a r e n t  f r o m  a  b r i e f  s u r v e y  of t h e  g e n e r a l  p r o p e r t i e s  
of 6 - a r y l d i h y d r o d i a z e p i n i u m  s a l t s  th a t  they  show  r e s e m b l a n c e  to  
a c t i v a t e d  b e n z e n o i d  c o m p o u n d s  l i k e  a n i l i n e  and  p h e n o l .  F o r  
e x a m p l e ,  b o th  the  n i t r a t i o n  an d  b r o m i n a t i o n  a r e  a c c o m p l i s h e d
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e i t h e r  a t  r o o m  t e m p e r a t u r e  o r  b e l o w .  T h e  a c t i v a t i o n  of the
6 - p h e n y l  r i n g  i s  a n  i m p o r t a n t  c o n s e q u e n c e  of t h e  s t a b i l i s e d  
e l e c t r o n - r i c h  v i n a m i d i n i u m  s y s t e m  of the  d i h y d r o d i a z e p i n e  r in g ,  
and  th e  f a c t  th a t  t h e r e  i s  an  i m p o r t a n t  and e f f e c t i v e  c o n j u g a t i v e  
e l e c t r o n  do n a t io n  in to  t h e  p h e n y l  r in g .  T h e  c o n j u g a t i v e  
i n t e r a c t i o n  b e t w e e n  th e  two r i n g s ,  h o w e v e r ,  i s  d e t e r m i n e d  by 
the  o r i e n t a t i o n  of the  p h e n y l  r i n g  w i th  r e s p e c t  to t h e  v i n a m i d i n i u m  
s y s t e m .  T h i s  o r i e n t a t i o n  i s  s e n s i t i v e  to s t e r i c  f a c t o r s ,  and  
o b v io u s ly  p l a y s  a  c e n t r a l  r o l e  in  the  c h e m i s t r y  of t h e s e  
d i h y d r o d i a z e p i n e s .
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S e c t io n  3
T h e  m a s s  s p e c t r a  of 6 - a r y I - 2, 3 - d i h y c l r o - 1, 4 - d i a z e p i n i u m  s a l t s
S t a a b  and  W n n s c h e ^ ^ ^  h a d  e a r l i e r  r e p o r t e d  th e  b r e a k d o w n
pat te rn jfo f  a  s e l e c t i o n  of 2, 3 - d i a r y l - 1, 4 - d i a z e p i n e  d e r i v a t i v e s .
R e c e n t l y  m a s s  s p e c t r a l  s t u d i e s  of 2, 3 - d i h y d r o d i a z e p i n i u m
s a l t s  h a v e  b e e n  r e c o r d e d .  T h e  p r e s e n t  w o r k  p r o v i d e s  th e  f i r s t
e x a m p l e s  of s u c h  s t u d i e s  f o r  t h e  5, 7 - u n s u b s t i t u t e d  d i h y d r o d i a z e p i n e s .
T h e  6 - a r y l d i h y d r o d i a z e p i n i u m  s a l t s ,  l i ke  t h e  6 - un  s u b s t i t u t e d  a n a l o g u e s ,
show ed ,  in g e n e r a l ,  p e a k s  of l o w - i n t e n s i t y  a t  m / e  c o r r e s p o n d i n g  to
the m o l e c u l a r  ion  of the  c a t i o n ,  b u t  t h i s  i s  m o s t  l i k e l y  to be  the  
13C - i s o t o p e  p e a k  of the  f r e e  b a s e .  In  t h a t  c a s e ,  t h e r m a l  
d i s s o c i a t i o n  of the  s a l t ,  w h e r e  p o s s i b l e ,  w ou ld  a p p e a r  to p r e c e d e  
e l e c t r o n  b o m b a r d m e n t .
F o r  6 - a r y l  s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t s ,  l i k e  th e
6 - u n s u b s t i t u t e d  d e r i v a t i v e s ,  t h e  m o s t  i n t e n s e  p e a k  of the  m o l e c u l a r  
ion  c l u s t e r ,  i s  u s u a l l y  t h a t  of the  b a s e  w i th  th e  e x c e p t i o n  of th e  
5 - m e t h y l - 6 - p h e n y l  d e r i v a t i v e  and  th e  2, 2, 3, 3 - t e t r a m e t h y l d i h y d r o -  
d i a z e p i n i u m  io d id e  w h e r e  th e  " t r u e "  m o l e c u l a r  ion  p e a k s  a t  187 (73%) 
and 153 (85%) w e r e  o b ta in e d  r e s p e c t i v e l y .  T h u s  t h e s e  a r e  th e  f i r s t  
e x a m p l e s  w h e r e  t h e  m a s s  s p e c t r a  of N,  N ' - u n s u b s t i t u t e d  d i h y d r o ­
d i a z e p i n i u m  s a l t s  g ive  the  " t r u e "  m o l e c u l a r  ion  p e a k s .  T h e  c h i e f
f r a g m e n t a t i o n  p r o c e s s ,  c o n f i r m e d  by  the  p r e s e n c e  of m e t a s t a b l e
1 2p e a k s ,  w a s  the  e l i m i n a t i o n  of the  N -C  f r a g m e n t ,  l e a v i n g  a 
p o s i t i v e l y  c h a r g e d  l i n e a r  c o m p o u n d  (i) (S ch em e  i ) . F u r t h e r  
d e c o m p o s i t i o n  of (i) r e s u l t e d  in  t h e  f o r m a t i o n  of ( i i ) ,  h y d r o g e n  
c y a n i d e  and  t r o p y l i u m  io n .
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182I t  h a s  b e e n  sh o w n  th a t  2, 2 - d i m e t h y l d i h y d r o d i a z e p i n i u m  s a l t s  
e x c l u s i v e l y  l o s e  th e  r a d i c a l  M e ^ C ^ N .  in  p r e f e r e n c e  to H^C=N" , 
w h i le  f o r  the  N - m e t h y l  d e r i v a t i v e s  i t  i s  th e  l o s s  of H 2 C=N* w h ic h  
h a s  p r e f e r e n c e  o v e r  H ^ C ^ N M e ,  L i k e w i s e ,  in  t h e  c a s e  of 2, 2- 
d i m e t h y l - 6 - a r y l  s u b s t i t u t e d  a n a l o g u e s  the  l o s s  of  th e  m o r e  h ig h ly  
s u b s t i t u t e d  R^C  =N* d o m i n a t e s ;  th e  f r a g m e n t a t i o n  p a t t e r n s  a r e  
show n  in  S c h e m e  ( i i ) .
72
CH^ ■ —ph
H-;>—Ph
1 7 2  (15%)
W  (too %
H 170 (17%) 
h
172 (15%)
91 ( 2 2 ^
P h C C H102
HC=N
( 2 S  7o)
143 (73 %)
% ( 2 5 % )
Scheme(,y;
73
y e  M e
n (vfe
(iy)
213 {30 %J
+ ' Me
16 9 (3 2 “%) 198 (100 %)
1-MeCN
(128)
Scheme [ H i )
2 2 6
156 f/,5 % )
74
T h e  f r a g m e n t a t i o n  p a t t e r n  of  1 , 4 ,  5 - t r i m e t h y l -  6 - p h e n y l -
d i h y d r o d i a z e p i n i u m  s a l t  i s  v e r y  i n t e r e s t i n g ,  f o r  i t  c o n f i r m s  v e r y
n i c e l y  t h a t  th e  f i r s t  m e t h y l  g r o u p  l o s t  i s  a s  sh o w n  in  S c h e m e  ( i i i ) .
T w o  p y r i d i n e s  (iii) and  (iv) co u ld  r e s u l t  f r o m  th e  l o s s  of MeNPI^»
bu t  on ly  the  f o r m e r  ( ii i)  cou ld  s u b s e q u e n t l y  l o s e  M e C N .
S in c e  t h e  u s u a l  p r i m a r y  d e c o m p o s i t i o n  p r o c e s s  i n v o l v e s  
2 3the  b r e a k i n g  of the  C -C  bond ,  t h i s  m e c h a n i s m  c a n n o t  p r o c e e d
in  th e  s a m e  w a y  in  the  c a s e  of the  2, 3 - c y c l o h e x a n o - 6 - p h e n y l d i h y d r o -
d i a z e p i n i u m  s a l t .  I n s t e a d ,  t h i s  c o m p o u n d  s h o w s  an  i n t e n s e  p e a k
at  m / e  156,  w h ic h  p r o b a b l y  c o r r e s p o n d s  to  the  f o r m a t i o n  of th e
p y r i m i d i n i u m  c a t i o n  (V). A s i m i l a r  r e s u l t  h a s  b e e n  r e c o r d e d  f o r
182th e  5 , 7 - d i m e t h y l  and  5, 7 - d i p h e n y l - 6 - u n s u b s t i t u t e d  a n a l o g u e s
DISCUSSION 
P a r t  II
1, 5 - B e n z o d i a z e p i n e s
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I n t r o d u c t i o n
1 , 5 - B e n z o d i a z e p i n e s  (107 a) a r e  the  2, 3 - b e n z o - f u s e d
a n a l o g u e s  of the  2, 3 - d i h y d r o -  1, 4 - d i a z e p i n e  s . 1 , 5 - B e n z o -
150d i a z e p i n e s ,  w h ich  h a v e  b e e n  k n o w n  s in c e  1907 , co u ld  a l s o ,
l i k e  th e  d i h y d r o d i a z e p i n e s ,  e x i s t  p o t e n t i a l l y  in t a u t o m e r i c
f o r m s  ( 107a,  b,  c ) . H o w e v e r ,  t h e  b i s - i m i n e  t a u t o m e r  (107a)
i s  t h e  p r e d o m i n a n t  s p e c i e s  f o r  t h e s e  c o m p o u n d s .  T h i s  i s  t h u s
in  d i r e c t  c o n t r a s t  w i th  t h e i r  d ihyd  r o d i a z  e p in e  c o u n t e r p a r t s .  In
f o r m  (107a) s o m e  e x t r a  s t a b i l i s a t i o n  i s  a c h i e v e d  by c o n j u g a t i o n
of th e  a n i l  g r o u p s  w i th  th e  b e n z e n e  r i n g .  C y c l i c  c o n j u g a t io n  a s
i n f o r m  (107b) m a y  d e s t a b i l i s e  th e  m o l e c u l e  s in c e  i t  i n v o l v e s
e i t h e r  i n t e r a c t i o n  of 8 7 7 - e l e c t r o n s  a r o u n d  th e  s e v e n - m e m b e r e d
r in g  o r ,  in c a n o n i c a l  f o r m  (107d) ,  of 12 77- e l e c t r o n s  a r o u n d  the
p e r i p h e r y  of t h e  m o l e c u l e ;  e i t h e r  of t h e s e  f o r m a l i z a t i o n s  a r e
5c o u n t e r - H 'u c k e l  s y s t e m s  .
P r o t o n a t i o n  of b e n z o d i a z e p i n e s  l e a d s  to the  f o r m a t i o n
of  t h e  m o n o c a t i o n  ( I07e )  and  th e  d i c a t i o n  (107f) ,  T h e  b a s e s
and  d i c a t i o n s  of  1 , 5 - b e n z o d i a z e p i n e s  a r e  n o r m a l l y  c o l o u r l e s s
( p r o b a b l y  du e  to  l o s s  of the  c o n j u g a t e d  s y s t e m  in  the  r ing )
w h e r e a s  the  m o n o c a t i o n s  a r e  i n t e n s e l y  c o l o u r e d ,  f r e q u e n t l y
d a r k  p u r p l e .  T h e  pK a  v a l u e  f o r  th e  b a s e  to m o n o c a t i o n
e q u i l i b r i u m  of a  1, 5 - b e n z o d i a z c p i n e  h a s  b e e n  d e t e r m i n e d  a s
53B4 . 5  ( 2 , 4 - d i m e t h y l ,  (108),  p o t e n t i o m e t r i c )  a n d  5 . 7 6  ( 2 , 4 -
175d i m e t h y l ,  s o e c t  r o s c o p i c )  . T h e  p r e s e n c e  of 2 , 4 -
175d ip h e n y l  g r o u p s  l o w e r s  the  b a s i c i t y  s t i l l  f u r t h e r  , T h e  pKa
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(107 b)
Conjugated form
(l07c)(107 cl)
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(10 7e)
v a l u e  f o r  the  m o n o c a t i o n  to d i c a t i o n  e q u i l i b r i u m  i s  c a  - 1 .  A l th o u g h  
th e  b e n z o d i a z e p i n i u m  c a t i o n  c o n t a i n s  a v i n a m i d i n i u m  s y s t e m ,  i t  
i s  th e  p r e f e r r e d  s y s t e m  on ly  o v e r  a  m o d e r a t e  pH r a n g e .  I t  i s  
m o r e  e a s i l y  h y d r o l y s e d  th a n  t h e  d i h y d r o d i a z e p i n e  c o u n t e r p a r t s  
T h e  low  b a s i c i t y  of b e n z o d i a z e p i n e s  i s  a s s o c i a t e d  w i th  t h e i r  l e s s  
s t a b i l i s e d  c a t i o n s ,  w i th  the  i n t e r a c t i o n  b e t w e e n  the  a m i n e  g r o u p s  
and  th e  b e n z e n e  r i n g ,  an d  a l s o  w i th  th e  n e c e s s i t y  f o r  t a u t o m e r i c
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c h a n g e  of the  b a s e  to l e s s  f a v o u r e d  c o n j u g a t e d  f o r m  on c a t i o n  
f o r m a t i o n .
+;’) Br 
Br H 
(109)
177R e c e n t l y ,  x - r a y  c r y s t a l l o g r a p h i c  a n a l y s e s  h a v e  
shown th a t  t h e  l e n g t h s  of th e  N - C  b o n d s  i m p l y  t h a t  t h e r e  i s  on ly  
l i m i t e d  c r o s s - c o n j u g a t i o n  b e t w e e n  the  Tf-bond  s y s t e m s  to  the  
r i g h t  and  l e f t  of  the  m o l e c u l e .
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E l e c t r o p h i l i c  S u b s t i t u t i o n  R e a c t i o n s  - B r o m i n a t i o n
T h e r e  a r e  s e v e r a l  i m p o r t a n t  d i f f e r e n c e s  b e t w e e n  the
d i h y d r o d i a z e p i n e s  and  1, 5 - b e n z o d i a z e p l n e s  and  t h e s e  h a v e  b e e n
17 8r  e v i e w e d  m o r e  c o m p r e h e n s i v e l y  e l s e w h e r e  . O ne  of  the
d i s t i n g u i s h i n g  f e a t u r e s  i s  t h e  l a c k  of m e n e i d i c  c h a r a c t e r  in  the
v i n a m i d i n i u m  s y s t e m  w h ich  1 , 5 - b e n z o d i a z e p i n e s  e x h i b i t ,  which
i s  e x e m p l i f i e d  by  t h e i r  u n p r e d i c t a b l e  b e h a v i o u r  w i th  e l e c t r o p h i l e s
I n d e e d ,  i t  w a s  t h i s  b e h a v i o u r  w h ic h  led  to the  r e  - e x a m i n a t i o n  of
s o m e  of th e  p r o p e r t i e s  of  t h e s e  t y p e s  of c o m p o u n d s .
151E a r l i e r  r e p o r t s  on  the  b r o m i n a t i o n  of  (108) s u g g e s t e d
t h a t  t h i s  c o m p o u n d  w i th  a n  e x c e s s  of b r o m i n e  in  g l a c i a l  a c e t i c
a c i d  y i e l d s  a  t e t r a b r o m o  d e r i v a t i v e  (109).  M o r e  r e c e n t l y ,
179R . L .  W i l l i a m s  an d  h i s  c o - w o r k e r s  s u g g e s t e d  a n  a l t e r n a t i v e  
s t r u c t u r e  (110) f o r  t h e  t e t r a b r o m i n a t e d  p r o d u c t .  H e n c e ,  a  
m o r e  e x t e n s i v e  s tu d y  of th e  c h e m i s t r y  of t h e s e  c o m p o u n d s  w a s  
u n d e r t a k e n .
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T h e  r e a c t i o n  of c o m p o u n d  (108) w i th  one e q u i v a l e n t  
of b r o m i n e  in  a c e t i c  a c i d  gave  th e  u n b r o m i n a t e d  c o m p o u n d  (10 8) 
a s  i t s  b r o m i d e  s a l t .  T h e  a b s e n c e  of  a  p e r c h l o r a t e  ion  (band in  
the  I . R .  s p e c t r u m )  c o n f i r m e d  the  a n i o n  e x c h a n g e .  W h e n  f o u r  
e q u i v a l e n t s  of b r o m i n e  w e r e  u s e d ,  the  b e s t  s t r u c t u r e  w h ich  c o u ld  
be  a s s i g n e d  to t h e  i s o l a t e d  p r o d u c t  w a s  (110) f r o m  e v i d e n c e  
p r o v i d e d  by i t s  n . m . r .  s p e c t r u m  ( s e e  T a b l e  4 ) .  H o w e v e r ,  
w i th  t h e  u s e  of s ix  e q u i v a l e n t s  of b r o m i n e  2, 4 - b i s ( d i b r o m o m e t h y l )  
1, 5 - b e n z o d i a z e p i n i u m  b r o m i d e  (111) w a s  o b t a in e d .  T h e s e  
s t r u c t u r e s  a r e  b a s e d  on th e  a b s e n c e  of m e t h y l  s i g n a l s  in  the 
n . m . r .  ( s e e  T a b l e  4) . H e n c e ,  i t  a p p e a r s  th a t  the  i n i t i a l  an io n ic  
e x c h a n g e  t a k e s  p l a c e  b e f o r e  the  b r o m i n e  i s  c o n s u m e d  a s  a n  
e l e c t r o p h i l e  to g ive  th e  b r o m i n a t e d  b e n z o d i a z e p i n e s .
CHBr
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179T h e s e  r e s u l t s  a r e  t h u s  c o m p a t i b l e  w i th  th e  r e c e n t  r e p o r t  
in  th a t  t h e  b r o m i n e  f i r s t  a t t a c k s  the  2, 4 - s u b s t i t u t e d  m e t h y l  g r o u p s  
and  no t  th e  6 , 7 , 8 -  and  9 - p o s i t i o n s  of the  b e n z e n e  r i n g  of the  
m o l e c u l e  a s  w a s  r e p o r t e d  e a r l i e r .  C o m p o u n d  (10 8) a p p a r e n t l y  
gave  o n ly  th e  p e n t a b r o m o  b r o m i d e  d e r i v a t i v e  w h e n  i t  w a s  t r e a t e d  
w i th  e ig h t  e q u i v a l e n t s  of b r o m i n e ,  b u t  t h i s  r e s u l t  i s  b a s e d  on  th e
t e n t a t i v e  e v i d e n c e  of a  m a s s  s p e c t r u m  a l o n e .  I t  i s  no t  p o s s i b l e ,  
h o w e v e r ,  to shov/ th e  p o s i t i o n  of the  f i f th  b r o m i n e  a t o m  in  the
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m o l e c u l e  by  i t s  f r a g m e n t a t i o n  p a U e r n .  T h e  H n . m . r .  s p e c t r u m  
w a s  a l s o  found  to  be  of no a s s i s t a n c e  in t h i s  c a s e .
T h e  r e a c t i o n  of c o m p o u n d  (112) wi th  e i g h t  e q u i v a l e n t s  of 
b r o m i n e ,  on t h e  o t h e r  h a n d ,  gav e  the  t e t r a b r o m o  p r o d u c t  (113) 
( e v id e n c e  f r o m  i t s  n . m .  r .  s p e c t r u m ,  s ee  T a b l e  4) .  H e n c e ,  i t  
i s  i n f e r r e d  t h a t  the  p r e f e r r e d  s i t e  of a t t a c k  by  a f i f th  b r o m i n e  
a t o m  on a b e n z o d i a z e p i n e  m u s t  b e  p o s i t i o n  7 of the  b e n z e n e  r i n g  
and  n o t  p o s i t i o n  3 of the  s e v e n - m e m b e r e d  r i n g .
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W i l l i a m s  and  c o - w o r k e r s  c l a i m e d  to h a v e  i s o l a t e d  c o m p o u n d  (114) 
w h e n  a l a r g e  e x c e s s  of b r o m i n e  w a s  ad d ed  to  th e  c o m p o u n d  (10 8). 
I n  v ie w  o f  t h i s ,  i t  i s  r e a s o n a b l e  to  e x p e c t  a  t r i b r o m o m e t h y l  o r  a 
7(8) b ro m o .  d e r i v a t i v e  of c o m p o u n d  (112) on  t r e a t m e n t  of i t  w i th  
e igh t  e q u i v a l e n t s  of  b r o m i n e .  T h e s e  r e s u l t s  t e n d  to  s u g g e s t  
t h a t  a  v e r y  n igh  c o n c e n t r a t i o n  of b r o m i n e  w i th  r e s p e c t  to  th e
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b e n z o d i a z e p i n e  i s  e s s e n t i a l  in o r d e r  to a t t a c k  the  7 -  and 8- 
p o s i t i o n s  of the  m o l e c u l e  and  a l s o  t h a t  b r o m i n e  w i l l  no t  r e p l a c e  
th e  h y d r o g e n  a t o m s  of the  m e t h y l  g r o u p  s u b s t i t u t e d  in  the  7 - p o s i t i o n .  
T h e  q u a n t i t a t i v e  a m o u n t  of b r o m i n e  r e q u i r e d  to  b r i n g  a b o u t  a t t a c k  
a t  t h e s e  s i t e s  s t i l l  r e m a i n s  to  be  i n v e s t i g a t e d . '
■When s ix  e q u i v a l e n t s  of b r o m i n e  w e r e  a d d e d  to th e  p h e n y l  
s u b s t i t u t e d  b e n z o d i a z e p i n i u m  s a l t  (115) only  a m o n o b r o m i n a t e d  
d e r i v a t i v e  w a s  o b t a i n e d .  H o w e v e r  t h i s  i s  a g a i n  b a s e d  e n t i r e l y  
on the  e v i d e n c e  of i t s  m a s s  s p e c t r u m .  T h e  c o m p o u n d  (116) w i th  
e i g h t  e q u i v a l e n t s  of b r o m i n e  gave  on ly  a d i b r o m o  d e r i v a t i v e .  In 
b o th  of t h e s e  c a s e s ,  h o w e v e r ,  i t  w a s  no t  p o s s i b l e  to a s c e r t a i n  the  
p o s i t i o n  of a t t a c k  by  the  b r o m i n e  f r o m  the  s p e c t r u m .  H o w e v e r ,  
i t  i s  a p p a r e n t  f r o m  th e  m a s s  s p e c t r a  of t h e s e  c o m p o u n d s  t h a t  th e  
p h e n y l  r i n g  i s  no t  a t t a c k e d  by  t h e  b r o m i n e  in e i t h e r  c a s e  ( s e e  
l a t e r  d i s c u s s i o n  of  m a s s  s p e c t r u m ) .
A n  a t t e m p t e d  s y n t h e s i s  of 3 - p h e n y l -  1, 5 - b e n z o d i a z e p i n i u m  
p e r c h l o r a t e ,  in  o r d e r  to  s tudy  i t s  e l e c t r o p h i l i c  s u b s t i t u t i o n  r e a c t i o n ,  
d id  n o t  p r o v i d e  the  d e s i r e d  p r o d u c t .
B e n z o d i a z e p i n e  m o l e c u l e s  a r e  know n  to t a k e  u p  b o a t
c o n f o r m a t i o n s ^ (117)  w h ich  a r e ,  h o w e v e r ,  r a p i d l y
181i n v e r t i n g  a t  r o o m  t e m p e r a t u r e .  I t  h a s  b e e n  s u g g e s t e d  th a t  
an y  s u b s t i t u e n t s  l a r g e r  t h a n  H a t  th e  3- p o s i t i o n  of th e  b e n z o d i a z e p i n e  
w i l l  c a u s e  c r o w d i n g  o v e r  th e  Tf - e l e c t r o n s  s y s t e m  of th e  b e n z e n e  
r i n g .  A n  a t t e m p t e d  p r e p a r a t i o n  of 2, 3, 3, 4 - t e t r a s u b s t i t u t e d  
d e r i v a t i v e  h a s  b e e n  sh o w n  to g ive  c o m p o u n d  (1 1 8 )^ ^ ^ .  T h u s  a 
s in g le  3 - s u b s t i t u e n t  w i l l  t e n d  to be d i r e c t e d  a w a y  f r o m  the  
b e n z e n e  r i n g  to  o b v ia t e  i n t e r a c t i o n  w i th  th e  73^ - e l e c t r o n s  s y s t e m .
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If t h i s  i s  so ,  t h e n  i t  m a y  a l s o  c o n t r i b u t e  to the  f a i l u r e  to
c:
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( H 7 )
■NH 'Me
I'll»/
s y n t h e s i s e  3 - p h e n y l  s u b s t i t u t e d  b e n z o d i a z e p i n e .
M a s s  S p e c t r a :
L i k e  the  d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e  s a l t s ,  the
b e n z o d i a z e p i n i u m  p e r c h l o r a t e s  w e r e  a l s o  ^ i n v o l a t i l e .
H e n c e ,  t h e s e  p e r c h l o r a t e s  had  to be  c o n v e r t e d  in to  t h e i r  i o d i d e s .
T h e s e  a r e  r e a d i l y  a v a i l a b l e  f r o m  th e  p e r c h l o r a t e s  by  m e t a t h e t i c
r e a c t i o n  w i th  p o t a s s i u m  io d id e  in  m e t h a n o l .
T h e  b e n z o d i a z e p i n i u m  s a l t s  i n v e s t i g a t e d  s h o w e d  low
i n t e n s i t y  p e a k s  a t  th e  m / e  v a lu e  c o r r e s p o n d i n g  to t h e  m o l e c u l a r
13ion  of the  s a l t ,  b u t  t h i s  i s  m o s t  l i k e l y  to b e  th e  G - i s o t o p e  
p e a k  of  the  f r e e  b a s e ^ * ^ '  ^ , T h e r m a l  d i s s o c i a t i o n  of the  
s a l t ,  w h e r e  p o s s i b l e ,  w ou ld  t h e r e f o r e  a p p e a r  to p r e c e d e  e l e c t r o n  
b o m b a r d m e n t .  F o r  th e  d i m e t h y l b e n z o d i a z e p i n i u m  s a l t .
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the  m o s t  i n t e n s e  p e a k  i n  th e  m o l e c u l a r  ion
c l u s t e r  i s  c h a r a c t e r i s t i c a l l y  t h a t  of. the  b a s e .  F o r  2 , 4 - p h e n y l -
s u b s t i t u t e d  d e r i v a t i v e s ,  h o w e v e r ,  th e  (M -1 )  p e a k  i s  of'  > a s e  '
e q u a l  i n t e n s i t y  to t h a t  of  the  b a s e  ( i . e .  M ^ - 1 ) ,  T h e  f o r m e r  i s  
p r o b a b l y  due to th e  l o s s  of the  s e c o n d  N - h y d r o g e n  a t o m  to  g ive  
a  r e s o n a n c e  s t a b i l i s e d  c a t i o n  ( e . g .  ), i s o e l e c t r o n i c  w i th  the
W h e la n d  i n t e r m e d i a t e ,
•Ph
W h e r e a s  t h e  c h i e f  f r a g m e n t a t i o n  p r o c e s s  in  th e  d i h y d r o ­
d i a z e p i n e s ,  c o n f i r m e d  by  th e  p r e s e n c e  of m e t a s t a b l e  p e a k s ,  w a s
1 2the  e l i m i n a t i o n  of t h e  N —C f r a g m e n t ,  i n  th e  b e n z o d i a z e p i n e s  
s u c h  a  b r e a k d o w n  p a t t e r n  i s  u n l i k e l y  b e c a u s e  of a n n e l l a t e d  
b e n z e n e  r i n g .  T h e  h ig h  r e s o l u t i o n  r e s u l t s  of th e  b e n z o d i a z e p i n e s  
a r e  show n in  T a b l e  3,
T a b l e  3.
m / e
172
144
S t r u c t u r e
{ a  %) '
F  o r m u l  a F o u n d R e q u i r e d
^ 1 1 ^ 1 2 ^ 2  1 7 2 .1 0 0 0  1 7 2 .1 0 0 0
1 4 4 . 0 6 7 9  1 4 4 .0 6 8 7
132 1 3 2 .0 6 8 1  1 3 2 .0 6 8 7
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T a b l e  3. (cont)
m / e  
295
S t r u c t u r e F o r m u l a  F o u n d  R e q u i r e d
2 9 5 . 1 2 2 7  2 9 5 . 1 2 3 5Cl 15 2
220
194
Ph
(52%)
[S5 %)
^ 14^ 12^2  2 2 0 . 0 9 9 2  2 2 0 . 1000
^ 1 3 ^ 1 0 ^ 2  1 9 4 .0 8 3 7  1 9 4 . 0 8 4 3
103
186
171
144
132
+ *
N = C P h
-f-*
■Me
(38 % )
(so 7»)
C 7H 5N 1 0 3 .0 5 3 4  1 0 3 . 0 5 3 6
^ 1 2 ^ 1 4 ^ 2  186.  1165 186.  1157
^ 1 1 ^ 1 1 ^ 2  1 7 1 .0 9 2 5  1 7 1 . 0 9 2 2
C_H^N„ 1 4 4 . 0 7 9 6  1 4 4 .0 6 8 77 O 2
1 3 2 .0 6 8 5  1 3 2 .0 6 8 7
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T a b l e  3, ( c o n t . )  
m / e  S t r u c t u r e
118
F o r m u l a  F o u n d  R e q u i r e d  
1 1 8 . 0 6 4 6  1 1 8 .05317 o c
I t  m a y  t h u s  be s e e n  th a t  th e  p r e d o m i n a n t  b r e a k d o w n  p r o d u c t s  
a r e  q u in o x a l in e  and  b e n z i m i d a z o l e  s p e c i e s .
T h e  m a s s  s p e c t r u m  of the  m o n o b r o m i n a t e d  2, 4 - d i p h e n y l  
b e n z o d i a z e p i n i u m  s a l t  s h o w s  th a t  b r o m i n a t i o n  d id  no t  t a k e  p l a c e  
in  the  s u b s t i t u e n t  p h e n y l  g r o u p .  T h e  fo l l o w in g  f r a g m e n t a t i o n  
p a t t e r n s  m a y  b e  p o s s i b l e  ( S c h e m e  10),
T a b l e  4 .  N . m . r .  S p e c t r a  of B e n z o d i a z e p i n i u m  S a l t s  (l20) 
f o r  DMSO ( X  V a lu e s )
C_H B e n z o -  
5, 63(s) 3 - 3 .  66(m)
R
GH^, 8 . 1 ( s )
R
H
NH 
1- 1. 33(br)
5 .84 (g )  3.24-3.32(lH,d) CH , 8.24(s) 
3 .6 -3 .67 ( lH ,d )
3.72 (IH)
C1R,7.96(s) 0.2-0.4(lH,br) 
0.4-0.6(lH,br)
5 .0 2 (g )  2.8-3.2(m) 
5. 1(g) 3.0-3.% (m)
P h ,  2.12^2.6(m) H _0_3-(-0.5), b r
P h ,  2.16-2.6(m) CH^,7.86(a) —
R '
H
H
H
H
/
(120/
85
374/376 2 9 5
Ph
115 NFCPh 
I C J ^ N  )
103
P h
193
S c h e m e  iO
8 6
• N = = ^ H 8 r
0 0
129
r i T A
i
( ^ F ^ N C J
102
155
S c h e m e  11
T a b l e 4 . H N . m . r .  S p e c t r a  of B r o m i n a t e d  B e n z o d i a z e p i n i u m  S a l t s
C o m ­
pound S o lv e n t C^H B e n z o C H B r ^  C H ^ B r 1
' i
lie? DMSO 2 . 5 6 ( s ) 1 .3 2 (m ) 2 . 3 6 ( s )  7 . 3 8 ( s )
ill DMSO 3, 68(s) 2 . 7  3(m) 2 .4  (s) — ' j
III c o n e . C H ^ ,7 . lWfz H )
3,5-3,6(m) 2 . 2 3 - 2 . 4  -  
(m) . 1
H3 DMSO 3 . 7 ( l H , s )
M e ,7 3 ( s )
2.2-2.36(lH,d) 
2.52-2.54 (W,d) 
2 . 7 2 (1 H ,  s)
2 . 7 4 ( 2 H ,  s) - j
■1
In  c o n c l u s i o n ,  it  i s  a p p a r e n t  th a t  t h e  b e h a v i o u r  of 
b e n z o d i a z e p i n e s  t o w a r d s  e l e c t r o p h i l e s  d i f f e r s  m a r k e d l y  f r o m
t h a t  of d i h y d r o d i a z e p i n e s .  B e n z o d i a z e p i n e s  a r e  g e n e r a l l y  l e s s  
s t a b l e  t h a n  d i h y d r o d i a z e p i n e s  and  t h i s  l o w e r  s t a b i l i t y  i s  p a r t l y  
due to th e  c o m p l i c a t e d  i n t e r a c t i o n s  b e t w e e n  th e  7 T - e l e c t r o n s  
s y s t e m s o f  th e  tw o  r i n g s .
D ISCU SSION  
P a r t  III
M a c r o c y c l e s
8 8
S i m p l e r  m a c r o c y c l e s  ’ f o r  e x a m p l e  (121) h a v e  
b e e n  p r e p a r e d  a s  i n t e r m e d i a t e s  i n  the  p r e p a r a t i o n  of p o s s i b l e  
m o d e l  c o m p o u n d s  f o r  c o r r i n s  and  p o r p h y r i n s .  One p o s s i b l e  
r o u t e  f o r  t h e i r  s y n t h e s i s  i s  th e  r e a c t i o n  of d i k e t o n e s  w i th  
t h e  d i a m i n e s  u n d e r  n e u t r a l  c o n d i t i o n s  ( s e e  i n t r o d u c t i o n  s e c t io n )  
T h e  b i s o x o e n a m i n e  (122) t h u s  f o r m e d  c a n  be  m e t h y l a t e d  to g ive  
the  s a l t  (123) w h ic h  r e a c t s  w i th  t h e  d i a m i n e  to  g iv e  th e  c y c l i s e d  
p r o d u c t  (121),  a s  show n in  S c h e m e  12.
120
/
yS-cliketone
. + •
diamine
(Scheme 12)
R /
( 122)
MeFSO3
2 F S 0
[123)
89
1 83Recen t ly . .  , t h e  c o m p o u n d  (124) h a s  b e e n  p r e p a r e d  b y  the  
r e a c t i o n  of 2 - a l k y l - 3 - e t h o x y a c r o l e i n s  w i th  d i a m i n o m a l e o n i t r i l e ,
2
2
N C ' .CN
HN
R
(124)
In  t h e  p r e s e n t  w o r k ,  th e  fo l lo w in g  s i m p l e r  m a c r o c y c l e s  
w e r e  p r e p a r e d  f r o m  the  d i k e t o n e s  and  the  a p p r o p r i a t e  d i a m i n e s  
a c c o r d i n g  to S c h e m e  12.
a ,  R = R '= M e , n = 2
b,  R = M e ,  R ' ”P h ,  n=2
c ,  R = M e , R ‘=Ph,  n=3
d,  R = R ' “M e , n = 3
e,  R = R '= M e^  
n = c y c l o h e x a n e
1125)
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(125)
iMe
diamine
HN'
1126) (127)
n
(126) a ^ R = R ’=Me,  n=2,  w a s  i s o l a t e d .  T h e  r e s t  of the  m e t h y l a t e d  
a n a l o g u e s  of 1 2 5 b - 1 2 5 e  w e r e  u s e d  wi thou t  i s o l a t i o n .
(127) a,  R = R '= M e ,  n=2,  and  b ,  R= M e,  R '= P h ,  n=2 w e r e  i s o l a t e d  a s  
s o l i d s .  T h e  c y c l i s e d  a n a l o g u e s  of the  m e t h y l a t e d  p r o d u c t s  of 
( l 2 7 c - e j  c o u ld  no t  be o b ta in e d  in  so l id  f o r m s  ( s e e  e x p e r i m e n t a l  
s e c t i o n ) .
A v a r i e t y  of 7 - m e m b e r e d  r i n g  c o m p o u n d s  w e r e  p r e p a r e d
f r o m  v i n a m i d i n i u m  s a l t s  by a n  ' a m m o n i a  m e t h o d '  ( s e e  s e c t i o n
on  p r e p a r a t i o n  of d i h y d r o d i a z p i n e s ) , An  a t t e m p t e d  c y c l i s a t i o n  of
a n  o p e n - c h a i n  1, 5 - p e n t a d i e n i u m  s a l t  by t h i s  m e t h o d  b u t  u s i n g
1, 3 - d i a m i n o p r o p a n e  to g ive  an  8 - m e m b e r e d  r i n g  c o m p o u n d ,  h o w e v e r ,
gav e  i n s t e a d  a 1 6 - m e m b e r e d  m a c r o c y c l e  (12 8a) ,  D i a z o c i n e s
s e e m  to be  d i f f i c u l t  t o  o b ta in ,  f o r  a l th o u g h  1, 3 - b u t a d i y n e  f o r m s
121a  7 - m e m b e r e d  r i n g  c o m p o u n d  w i th  e th y le n e  d i a m i n e  , s i m i l a r
a t t e m p t s  to p r e p a r e  t h e  8 - m e m b e r e d  r i n g  a n a l o g u e  h a v e  l e d  to
184the  f o r m a t i o n  of  a  m i x t u r e  of 6 - m e m b e r e d  d e r i v a t i v e s  
L i k e w i s e ,  w h e r e a s  ^ - d i k e t o n e s  f o r m  d i h y d r o d i a z p i n e s  w i th
91
e t h y l e n e d i a m i n e s ,  t h e y  h a v e  b e e n  r e p o r t e d  to g ive  a  m i x t u r e  of 
6 - m e m b e r e d  r i n g  a n a l o g u e s  w i th  1, 3 - d i a m i n o p r o p a n e .
( i2 s ;
A t t e m p t s  to i s o l a t e  th e  m a c r o c y c l e  ( l 2 8 ) , f X = H ,  o r  B r  o r  C l  o r  
Me)  f r o m  t h e i r  c o r r e s p o n d i n g  o p e n - c h a i n  v i n a m i d i n i u m  s a l t s  w e r e  
u n s u c c e s s f u l .  T h e  c o m p o u n d  (128a) i s  i n t e n s e  p u r p l e - b l a c k .  T h i s  
c o u ld  be a s c r i b e d  , . to  t h e  v i n a m i d i n e  and  the  n i t r o  p o r t i o n s
i n t e r a c t i n g  i n t e r m o l e c u l a r l y  a s  d o n o r - a c c e p t o r  m o l e c u l e s  to  f o r m  
th e  c h a r g e d  c o m p l e x e s .  S in c e  th e  b a s e  (128a) i s  f o r m e d  f r o m  the  
s a l t  of the  c o r r e s p o n d i n g  o p e n - c h a i n  c o m p o u n d ,  i t  i s  l i k e l y  t h a t  
t h e  n i t r o  s u b s t i t u e n t  m a y  be  p l a y in g  an  i m p o r t a n t  r o l e  a s  a  s t r o n g  
e l e c t r o n - w i t h d r a w i n g  g r o u p  to r e n d e r  the  m o l e c u l e  l e s s  b a s i c .
T h e  n i t r o  g r o u p  m a y  a l s o  c o n t r i b u t e  to the low s o lu b i l i t y  of 
c o m p o u n d  (128a) .  B e c a u s e  of i t s  s o lu b i l i t y  in  a  n u m b e r  of s o l v e n t s ,  
i t  w a s  no t  p o s s i b l e  to r e c o r d  i t s  n . m .  r . s p e c t r u m .
T h e  c o m p o u n d  (128a) w a s  c h a r a c t e r i s e d  f r o m  i t s  m a s s  
s p e c t r u m .
In  v ie w  of the  i n t e r e s t i n g  p r o p e r t i e s  s how n  by  d i h y d r o -  
d i a z e p i n i u m  s a l t s ,  i t  i s  of i n t e r e s t  to s p e c u l a t e  on  the  i m p o r t a n c e
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m / e  required, 462-1985  
fo u n d ,  4 6 2 -1 9 8 0
" ( l 2 S a , j
H N — N
requirea^ -is^ .os'ig 
found, 189 -06 50
of th e  w e l l - d e f i n e d  g e o m e t r y  of th e  s e v e n - m e m b e r e d  r i n g  in  t h e s e  
r e a c t i o n s .  T h u s ,  th e  1, 5 - d i a z a p e n t a d i e n i u m  s y s t e m ,  h e l d  in  a 
p l a n a r  c o n f i g u r a t i o n ,  r e p r e s e n t s  t h e  r e a c t i v e  p a r t  of the  m o l e c u l e  
and  so th e  g ro u p s  p r e s e r v i n g  th i s  g e o m e t r y  shou ld  be c h e m i c a l l y  
i r r e l e v a n t  u n l e s s  the  p e n t a d i e n i u m  s y s t e m  i s  d i s t o r t e d  by  s u c h  
g r o u p s .  T h i s  m a y  be  th e  c a s e  f o r  the  t e t r a h y d r o d i a a o c i n i u m  ion ,  
w h ic h  s t i l l  r e m a i n s  to  b e  s y n t h e s i s e d .
S i m p l e r  m a c r o c y l e s ,  e . g .  (121),  p o t e n t i a l l y  c o n t a i n  the  
v i n a m i d i n i u m  s y s t e m ,  an d  the  m e s o  p o s i t i o n  i s  th o u g h t  to be  
c h e m i c a l l y  e q u i v a l e n t  to th e  6 - p o s i t i o n  of th e  d i h y d r o d i a z e p i n e s .
H o w e v e r ,  t h i s  c o m p o u n d  d o e s  no t  u n d e r g o  e l e c t r o p h i l i c  
a t t a c k  w i th  the  m o l e c u l a r  b r o m i n e .  I t  i s  p o s s i b l e ,  t h e r e f o r e ,  t h a t  
th e  v i n a m i d i n i u m  s y s t e m  m a y  be  d i s t o r t e d  w i t h i n  t h e  14 - m e m b e r e d  
r i n g  c o m p o u n d s ,  an d  t h u s  i t s  p r o p e r t i e s  m a y  be  m o d i f i e d .
DISCUSSION 
P a r t  IV
2 - O x o -  and  2 - T h i o x o - 5 - A r y I - D i h y d r o p y r i m i d i n m m  S a l t s
I n t r o d u c t  ion
I t  i s  a p p a r e n t  f r o m  the  p r e c e d i n g  s e c t i o n s  t h a t  t h e  c h e m i s t r y
of t h e  v i n a m i d i n i u m  s y s t e m  i s  i n f l u e n c e d  by b o th  s t e r i c  f a c t o r s  and
b y  the  g e o m e t r i c a l  e n v i r o n m e n t  of th e  s y s t e m .  I t  i s  of  i n t e r e s t ,
t h e r e f o r e  to a l t e r  the  e l e c t r o n i c  n a t u r e  of th e  s u b s t i t u e n t s  a d j a c e n t
to t h e  v i n a m i d i n i u m  s y s t e m  ( c . f ,  b e n z o d i a z e p i n e  s e c t io n )  and
i n v e s t i g a t e  th e  c h a n g e s  in p r o p e r t i e s .  T o  a c c o m p l i s h  t h i s  end ,  a n
a t t e m p t  w a s  m a d e  in the  p r e s e n t  w o r k  to c y c l i s e  g l y c i n a m i d e  w i th
p h e n y lm a lo n d ia ld e h y d e  to p r o d u c e  2, 3 - d i h y d r o - 2 - o x o - 6 - p h e n y l -  1 , 4 .
c . f , 119d i a z e p i n i u m  s a l t ,  b u t  no s u c h  p r o d u c t  w a s  i s o l a t e d
R e c e n t l y ,  one s u c h  d i a z e p i n e  h a s  b e e n  s y n t h e s i s e d ,  b u t  i t s  p r o p e r t i e s
w e r e  n o t  s t u d i e d .  H o w e v e r ,  2 - o x o -  and  2 - t h i o x o - 1, 2 - d i h y d r o -
p y r i m i d i n i u m  s a l t s  a r e  m a d e  r e a d i l y  by  th e  c o n d e n s a t i o n  of a  u r e a
o r  t h i o u r e a  w i th  a (3-d i c a r b o n y l  c o m p o u n d ,  and  t h e i r  p r o p e r t i e s
47h a v e  b e e n  i n v e s t i g a t e d  r e c e n t l y
T h e  s t u d i e s  of t h e s e  c o m p o u n d s  h a v e  r e v e a l e d  th a t  l i k e  the  
d i h y d r o d i a z e p i n i u m  s a l t s ,  th e  d i h y d r o p y r i m i d o n e s  u n d e r g o  
b r o m i n a t i o n  an d  d e u t e r i a t i o n  a t  the  5 - p o s i t i o n ,  w h ich  i s  e q u i v a l e n t  
to  th e  6 - p o s i t i o n  in  d i h y d r o d i a z e p i n e s .  H o w e v e r ,  th e  e l e c t r o p h i l i c  
a t t a c k  i s  c o n s i d e r a b l y  s l o w e r ,  an d  no d e u t e r i a t i o n  of the  d i h y d r o ­
p y r i m i d o n e  s o c c u r s  a t  r o o m  t e m p e r a t u r e .  I n v e s t i g a t i o n s  of  th e  
k i n e t i c s  and  m e c h a n i s m s  of  d e u t e r i a t  ion^ an d  b r o m i n a t i o n ^  87,188
of th e  1, 3 - d i m e t h y l - 2 - 0X 0-d i h y d r o p y r i m i d i n i u m  ion  (129) had  
s u g g e s t e d  t h a t  t h e s e  r e a c t i o n s  do no t  p r o c e e d  by  s i m p l e  e l e c t r o p h i l i c  
s u b s t i t u t i o n  bu t  r a t h e r  by  a s t e p w i s e  p r o c e s s  in v o l v in g  t h e  i n i t i a l  
f o r m a t i o n  of a  c o v a l e n t  h y d r o ? ^ ( o r  d ^ U t e r i o x y ) - a d d u c t  (130),  w h ic h  
th e n ,  a s  an  e n a m i n e ,  u n d e r g o e s  e l e c t r o p h i l i c  a t t a c k  a t  the  5 - p o s i t i o n .
.'"g#
%
Q4
T h e  a d d u c t  (130) h a s  b e e n  o b s e r v e d  s p e c t r o s c o p i c a l l y .  T h i s  
e l e c t r o p h i l i c  b e h a v i o u r  t h u s  d i f f e r s  m a r k e d l y  f r o m  th e  e l e c t r o ­
p h i l i c  s u b s t i t u t i o n  of d i h y d r o d i a z e p i n e s  a n d  of b e n z e n e  d e r i v a t i v e s ,
5
X
1129) ^H(D)
(130/
Me W
Me ^ C H
I’» '  (132)
In  c o n t r a s t  w i th  the  d i h y d r o d i a z e p i n e s  b r o m i n a t i o n  and  
d e u t e r i a t i o n  c a n  a l s o  t a k e  p l a c e  a t  t h e  m e t h y l  g r o u p s  of the  4 
a nd  4,  6 - d i m e t h y l  a n a l o g u e s  of d i h y d r o p y r i m i d o n e s . T h e  m e c h a n i s m  
p r o b a b l y  in v o l v e s  the exocyc lic  m e t h y l e n e  b a s e s  (131) .  S i m i l a r l y  
a t t a c k  by  b r o m i n e  a t  the  2 , 4 - m e t h y l  s u b s t i t u e n t s  i n  the  b e n z o ­
d i a z e p i n e s  h a s  a l r e a d y  b e e n  n o t e d .  In  t h e  p r e s e n t  c a s e ,  th e  
d i b r o m o  d e r i v a t i v e  (132) h a s  a l s o  b e e n  i s o l a t e d ,  and  e v i d e n c e  
f o r  the  i n t e r m e d i a c y  of a  c o v a l e n t  h y d r a t e  h a s  b e e n  p o in t e d  out
189r e c e n t l y
T h e  o x o d i h y d r o p y r i m i d i n i u m  s a l t s  d i f f e r  f r o m  d i h y d r o ­
d i a z e p i n i u m  s a l t s  in  b e i n g  i n e r t  to  N - c h l o r o s u c c i n i m i d e  and  to 
n i t r a t i n g  a c i d s .  In  a d d i t i o n ,  4 - m e t h y l  and  4,  6 - d i m e t h y l - o x o -  
and  t h i o x o - d e r i v a t i v e s  h a v e  b e e n  shown to  c o u p l e  a t  th e  m e t h y l
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g r o u p s  w i th  d i a z  o n i u m  s a l t s  to g ive ,  e . g . ,  the  c o m p o u n d  (133)
s=(
(133)
1T h i s  d i a z o . c o u p l in g  i s  p r e s u m e d  to in v o lv e  a t t a c k  a t  th e  e x o c y c l i c  ?
m e t h y l e n e  b a s e s  (131) w h ic h  m a y  be  p r e s e n t  i n  e q u i l i b r i u m  v/i th 
the  s a l t s .  5 - H a l o g e n o - o x o -  (o r  t h i o x o ) - d i h y d r o p y r i m i d i n i u m  s a l t s  
do no t  u n d e r g o  n u c l e o p h i l i c  s u b s t i t u t i o n  of th e  h a l o g e n  a t o m s .
H e n c e ,  th e  r e a d y  f o r m a t i o n  of su ch  b a s e s  (131),  f o r m a t i o n  
of a d d u c t  s l ik e  (130) ,  an d  d i m i n i s h e d  r e a c t i v i t y  of 2 - o x o -  o r  t h i o x o -  
d i h y d r o p y r i m i d i n i u m  s a l t s  t o w a r d s  e l e c t r o p h i l e s  a r e  in  c o n t r a s t  
w i th  t h e  b e h a v i o u r  of d i h y d r o d i a z e p i n e s .  T h e s e  p r o p e r t i e s  
d e m o n s t r a t e  th e  s a l i e n t  f e a t u r e  of the  c o n j u g a t e d  s y s t e m s  p r e s e n t  
i n  the  o x o d i h y d r o p y r i m i d i n i u m  n u c l e u s ,  n a m e l y  tha t  in  t h i s  n u c l e u s  
tw o  s t a b l e  d e l o c a l i s e d  s y s t e m s ,  the  1, 5 - d i a z a p e n t a d i e n i u m  s y s t e m  
and a u r e a - t y p e  s y s t e m ,  a r e  in  c o m p e t i t i o n  f o r  th e  e x c e s s  of e l e c t r o n s .
5 - A r y l - 2-0X 0- o r  t h i o x o -  D i h y d r o p y r i m i d i n i u m  S a l t s  
P r e p a r a t i o n  : In  v ie w  of th e  d i f f e r e n c e s  in  p r o p e r t i e s  of su c h  a 
p e r t u r b e d  v i n a m i d i n i u m  s y s t e m  i n  th e  2 - o x o - d i h y d r o p y r i m i d i n i u m  
s a l t s  and  the  a l r e a d y  o b s e r v e d  s i m i l a r i t i e s  b e t w e e n  the  d i h y d r o ­
d i a z e p i n i u m  s y s t e m  and  t h e i r  6 - a r y l  d e r i v a t i v e s ,  i t  w a s  i n t e r e s t i n g  
to  c o m p a r e  the  b e h a v i o u r  of t h e  5 - a r y l - 2 - o x o ~ d i h y d r o p y r i m i d i n i u m  
s y s t e m  w i th  t h a t  of  u n s u b s t i t u t e d  a n a l o g u e s  . T h u s ,  the  5 - a r y l  
s u b s t i t u t e d  d e r i v a t i v e s  of  (134) an d  (135) w e r e  s y n t h e s i s e d  f r o m  th e  
c o r r e s p o n d i n g  a r y l m a l o n d i a l d e h y d e  and  the  N ,  N ' -  d i m e t h y l  u r e a  o r  
t h i o u r e a .  S in c e  N - un  s u b s t i t u t e d  d e r i v a t i v e s  c a n  e x i s t  in  p r o t o t r o p i c
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e q u i l i b r i u m  w i th  h y d r o x y -  o r  me  r c a p t o - p y r i m i d i n e  f o r m  s, i t  
w a s  i m p e r a t i v e  to lo c k  the  c o m p o u n d s  a s  oxo-  o r  t h i o x o -  
d e r i v a t i v e s  by u s i n g  a n  N, N ' - d i s u b s t i t u t e d  u r e a .
Me a ,  X = 0 ,  Z=H
b, X=S, Z=H
Me O Q
Z c,  X = 0 ,  Z=OM ed, X=S, Z= O M e
e, X = 0 ,  Z=NO
f, X = 0 ,  Z = B r
(134) Me
Me CIO
-Aryl
(1351
I t  i s  w o r t h  n o t i c in g  th a t  w h e r e a s  th e  3 - a r y l  v i n a m i d i n i u m
s a l t s  w e r e  r e a d i l y  c y c l i s e d  w i th  N, N ' - d i m e t h y l e t h y l e n e d i a m i n e
to  f o r m  t h e  7 - m e m b e r e d  r i n g  c o m p o u n d s ,  t h e  c o r r e s p o n d i n g
v i n a m i d i n i u m  s a l t s  in  t h e  p r e s e n t  c a s e  did  n o t  r e a c t  w i th  N, N*-
d i m e t h y l u r e a ,  p r e s u m a b l y  b e c a u s e  the  l a t t e r  i s  a  m u c h  w e a k e rJ
n u c l e o p h i l e  t h a n  the  d i a m i n e .  In c o n t r a s t  w i th  the  r e a d y  f o r m a t i o n  
of the  c o m p o u n d s  (134a- f )  a t  r o o m  t e m p e r a t u r e ,  p r e p a r a t i o n  of  the  
d e r i v a t i v e  (135) r e q u i r e d  h e a t i n g  u n d e r  r e f l u x  f o r  ca. 4 h r s  in 
n - b u t a n o l  ( c . f .  s e c t i o n  on  p r e p a r a t i o n  of d i h y d r o d i a z e p i n e s ) .
B e h a v i o u r  t o w a r d s  E l e c t r o p h i l e s
In  a t t e m p t e d  b r o m i n a t i o n s  of the  2 - o x o -  and  2 - t h i o x o -
5 - p h e n y l d i h  yd r o p y r i m i d i n i u m  s a l t s  in  a  v a r i e t y  of s o l v e n t s  no 
r e a c t i o n  to o k  p l a c e .  T h i s  b e h a v i o u r  th u s  d i f f e r s  f r o m  t h a t  of t h e i r
6 - a r y l d i h y d r o d i a z e p i n i u m  c o u n t e r p a r t s  and  f r o m  t h e i r  5 - u n s u b  s t i t u t e d
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6 - m e m b e r e d  r i n g  a n a l o g u e s .  In  v iew  of the r e d u c e d  r e a c t i v i t y  
of the  v i n a m i d i n i u m  s y s t e m  due  to  the  2 - o x o -  o r  t h i o x o -  g r o u p s ,  
a s  r e p o r t e d  in  the  c a s e  of 5 - u n s u b s t i t u t e d  d i h y d r o p y r i m i d o n e s ,  
and th e  d i m i n i s h e d  r a t e  of b r o m i n a t i o n  of the  6 - p h e n y l d i h y d r o -  
d i a z e p i n i u m  c a t io n  c o m p a r e d  w i th  th e  u n s u b  s t i t u t e d  a n a l o g u e ,  i t  i s  
r e a s o n a b l e  t h a t  t h i s  r e a c t i v i t y  w ou ld  be l o w e r e d  e v e n  f u r t h e r  in  
th e  c a s e  of 5 - a r y l - 2 - oxo-  o r  t h i o x o d i h y d r o p y r i m i d i n i u m  s a l t s .
T h e  p h e n y l  r i n g  c a n  on ly  i n t e r a c t  c o n j u g a t i v e l y  by e l e c t r o n  
w i t h d r a w a l  f r o m  th e  v i n a m i d i n i u m  s y s t e m ,  w h ic h  i s  in  c o m p e t i t i o n  
w i th  th e  u r e a  ty p e  s y s t e m ,  and  t h e r e  w i l l  c o n s e q u e n t l y  b e  r e d u c e d  
e l e c t r o n  d e n s i t y  a t  the  £ - c a r b o n  of the  p h e n y l  r i n g  ( s e e  s e c t i o n  on 
p r o p e r t i e s  of d i h y d r o d i a z e p i n e s ) .  S i m i l a r l y  t h e r e  w a s  no  r e a c t i o n  
of  b r o m i n e  w i th  t h e  c o m p o u n d  (134c) .  T h e s e  c o m p o u n d s  a l s o  
r e m a i n e d  u n a t t a c k e d  by N - b r o m o  s u c c i n i m i d e  s .
R e a c t i o n s  w i th  N u c l e o p h i l e s
T h e  5 - a r y l d i h y d r o p y r i m i d o n e s ,  l i k e  t h e i r  u n  s u b s t i t u t e d  
a n a l o g u e s ,  b u t  u n l i k e  th e  d i h y d r o d i a z e p i n i u m  c a t i o n s ,  f o r m e d  
a d d u c t s  of the  ty p e  (136) w i th  p i p e r i d i n e .  T h e i r  f o r m a t i o n  w a s  
o b s e r v e d  s p e c t r o s c o p i c a l l y ,  b y  a sh i f t  of the  a b s o r p t i o n  m a x i m u m  
to  a s h o r t e r  w a v e l e n g t h  in  the  u .  v,  s p e c t r u m  in  e a c h  c a s e .  T h e  
n . m . r ,  sh o w e d  u p f ie ld  s h i f t s  of the  5 - p r o t o n  by  3 and
th a t  of 6 - p r o t o n  to 'TT c £  4 ,  t h u s  d e m o n s t r a t i n g  th e  l o s s  of th e  
c o n j u g a t e d  s y s t e m  of th e  6 - m e m b e r e d  v i n a m i d i n i u m  s y s t e m .
T h e s e  s i g n a l s  w e r e  c o n s i s t e n t l y  at  l o w e r  f i e l d  f o r  the  t h i o x o -  
c o m p o u n d  t h a n  f o r  t h e i r  o x o - a n a l o g u e s . T h e s e  a d d u c t s  m a y  b e  
c o m p a r e d  w i th  the  s t a b l e  M e i s e n h e i m e r  c o m p l e x e s  o b t a in e d  f r o m  
n i t r o a r e n e s .  T h e  s i m i l a r i t y  of th e  c h e m i c a l  s h i f t s  of the  p r o t o n s
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a t  C - 4  and  C - 6  in  b o th  the  N - m e t h y l  p i p e r i d i n e  and  p ip  e r i d i n e  
a d d u c t s  i n d i c a t e  t h a t  th e  l a t t e r  a r e  N - p r o t o n a t e d ,
In  v ie w  of th e  ' t r a n s d i a z e p i n a t i o n '  r e a c t i o n s  r e f e r r e d  to 
in  a n  e a r l i e r  s e c t i o n ,  i t  w a s  s u r p r i s i n g  to f ind  t h a t  t h e r e ' w a s  
no  s u c h  r e a c t i o n  of th e  c o m p o u n d  (134a) e v e n  wi th a t e n  fo ld 
e x c e s s  of N,  N ' - d i m e t h y l e t h y l e n e d i a m i n e  e s p e c i a l l y  s in c e  u r e a  
i s  a  b e t t e r  l e a v i n g  g r o u p  th a n  e t h y le n e  d i a m i n e ,  w h ich  i s  a l s o  a 
b e t t e r  n u c l e o p h i l e  t h a n  u r e a ,
N , m ,  r .  S tu d i e s
T h e  n . m ,  r ,  s p e c t r a  of the  oxo-  an d  t h i o x o - d i h y d  r o -  
j i y r i m i d i n i u m  s a l t s  r e s e m b l e  t h o s e  of o t h e r  1, 5 - d i a z a p e n t a d i e n i u m  
c a t i o n s  in  t h a t  the  s i g n a l s  f o r  4 -  and 6 - p r o t o n s  a p p e a r  .a t  m u c h  
l o w e r f i e l d  t h a n  th o s e  f o r  5 - p r o t o n s  in  the  c a s e  of  5 - u n s u b s t i t u t e d  
p ro d u c ts .  H o w e v e r ,  in  t h e  p r e s e n t  6 - a r y l  s u b s t i t u t e d  a n a l o g u e s  
th e  s i g n a l s  f o r  4 -  and  6 - p r o t o n s  a p p e a r  at  s i g n i f i c a n t l y  l o w e r  
f i e ld  t h a n  in the  c a s e  of c o r r e s p o n d i n g  d i h y d r o d i a z e p i n i u m  s a l t s .  
T h i s  a g a i n  r e f l e c t s  th e  c o m p e t i t i o n  by the ox o -  and  th io x o -  g r o u p s  
f o r  th e  e l e c t r o n s  of the  v i n a m i d i n i u m  s y s t e m ,  an d  i n c l u d e s  the  
e f f e c t s  of i n d u c t i v e  de s h ie ld in g  t o g e t h e r  w i th  m e s o m e r i c  de s h ie ld in g  
due  to  c a n o n i c a l  f o r m  (137) .  T h e  s i g n a l s  f o r  the  p r o t o n s  in  the  
th io x o  c o m p o u n d s  a p p e a r  a t  l o w e r  f i e ld  th a n  t h o s e  of th e  ox o -  
a n a l o g u e s ,  i n d i c a t i n g  t h a t  th e  m a j o r  d e s h i e l d i n g  m e c h a n i s m  i s  
c o n j u g a t i v e .  T h e  4 -  and  6 - p r o t o n s  a r e  f u r t h e r  de s h i e l d e d  by  the
5 - a r y l  s u b s t i t u e n t s  in  e a c h  c a s e  c o m p a r e d  w i th  the  un  sub s t i t u t e d  
c a t i o n s .
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(13 7 )
13S i m i l a r l y ,  the  C n . m . r ,  s i g n a l s  f o r  t h e  1 , 5 - d i a z a . -  
p e n t a d i e n i u m  carbon a t o m  s in t h e  2 - o x o -  o r  2 - t h i o x o p y r i m i d i n i u m  
s a l t s  u n i f o r m a l l y  a p p e a r  at  l o w e r  f i e ld  t h a n  in  the  c a s e  of  d i h y d r o ­
d i a z e p i n i u m  s a l t s .  A s i m i l a r  t r e n d  i s  show n by th e  p - c a r b o n  of
13th e  5 - p h e n y l  s u b s t i t u e n t  ( s e e  C n . m .  r .  s e c t i o n ) .
E l e c t r o n i c  S p e c t r a
T h e  0X0 - a n d  t h i o x o - p y r i m i d i n i u m  s a l t s  g e n e r a l l y  show 
two m a x i m a  in t h e i r  u . v .  s p e c t r a .  T h o s e  a t  l o n g e r  w a v e l e n g t h  
a r e  c h a r a c t e r i s t i c  of th e  1, 5 - p e n t a d i e n i u m  s y s t e m ,  and  th e  
s h o r t e r  w a v e l e n g t h  a b s o r p t i o n s  a r e  a s s o c i a t e d  w i th  th e  p h e n y l  and  
u r e a  c h r o m o p h o r e s .  T h e  l a t t e r  a r e  m o r e  i n t e n s e  f o r  t h e  
t h i o x o -  t h a n  f o r  the  o x o - c o m p o u n d s ,  in  k e e p i n g  w i th  th e  know n 
h i g h e r  a b s o r p t i o n  of t h i o u r e a  i t s e l f  in  c o m p a r i s o n  w i t h  u r e a ,  
and  w i th  th e  g r e a t e r  p o l a r i t y  of th e  th ioxo  g r o u p .  5 - A r y l  g r o u p s  
c a u s e  a  b a t h o c h r o m i c  sh i f t  a n d  d e c r e a s e d  e x t i n c t i o n  c o e f f i c i e n t s  
in  th e  c a s e  of  the  o x o - c o m p o u n d s  ( a s  in  d i h y d r o d i a z e p i n i u m  sa l t s ) ,  
bu t  a  h y p s o c h r o m i c  sh i f t  an d  i n c r e a s e d  e x c t i n c t i o n  c o e f f i c i e n t s  in  
the  c a s e  of  t h e  th ioxo  d e r i v a t i v e s .
1 0 0
F l u o r e s c e n c e  S p e c t r a
It  i s  v e r y  i n t r i g u i n g  t h a t  th e  5 - p h e n y l d i h y d r o p y r i m i d i n i u m  
and th e  5 - 0 - t o l y l - d i h y d r o p y r i m i d i n i u m  s a l t s  sh o w e d  a 
s p e c i a l i s e d - e l e c t r o n i c  a b s o r p t i o n - e m i s s i o n  s p e c t r a .  B o th  t h e s e  
c o m p o u n d s  sh o w e d  v i o l e t  f l u o r e s c e n c e  in  w a t e r ,  m e t h a n o l ,  e t h a n o l ,  
e t h e r ,  and  a c e t o n i t r i l e .  R e c e n t l y ,  the  c o m p o u n d s  (138) and (139)
h a v e  b e e n  r e p o r t e d  to d i s p l a y  t h i s  s p e c i a l  p r o p e r t y  of b e in g
J 9 0f l u o r e s c e n t
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( 138)  ( 139)
I t  i s  of i n t e r e s t  t h a t  t h e  i n c o r p o r a t i o n  of e l e c t r o n - w i t h d r a w i n g  
s u b s t i t u e n t s  s u c h  a s  f l u o r o  and  oxo a t  the  2 - p o s i t i o n  of th e  
v i n a m i d i n i u m  s y s t e m  r e s u l t s  in th e  e l e c t r o n i c  s p e c t r a l  p r o p e r t i e s  
of  t h e s e  c o m p o u n d s  b e in g  m a r k e d l y  a l t e r e d .  In  th e  c a s e  of the  5-  
a r y l - 2 - o x o -  o r  th io x o d ih y d  r o p y r i m i d i n i u m  c o m p o u n d s  (134a) and  
(135) i t  i s  s u g g e s t e d  th a t  th e  e x t e n d e d  conjugatkxi  p r o v i d e d  b y  the  
p h e n y l  r i n g  m a y  b e  r e s p o n s i b l e  f o r  such  b e h a v i o u r .  S i m i l a r  
s p e c t r a l  s t u d i e s  of th e  c o m p o u n d s  (134c an d  134e) show  t h e s e  
c o m p o u n d s  to  be  n o n - f l u o r e s c e n t .  T h i s  c a n  be  a s c r i b e d  to 
i n t e r f e r e n c e  w i th  the  c o n j u g a t i v e  i n t e r a c t i o n  b e t w e e n  the  p h e n y l  
g r o u p ,  th e  v i n a m i d i n i u m  s y s t e m  and  t i r e a  t y p e  s y s t e m  by  the  
s t r o n g  e l e c t r o n - w i t h d r a w i n g  e f f e c t  of the  n i t r o  g ro u p ;  a s i m i l a r  
e f f e c t  m a y  be  p r o d u c e d  i n d u c t i v e l y  by  th e  m e t h o x y  g r o u p .
1 0 1
T h e  0 - t o i y l - 2 - o x o - d i h y d r o p y r i m i d i n i u m  c o m p o u n d  (135) 
w a s  o n ly  f a in t ly  f l u o r e s c e n t  in  a c e t o n i t r i l e .  T h e  s i t u a t i o n  i s  
t h u s  i n t e r m e d i a t e  b e t w e e n  th a t  f o r  the  n i t r o  c o m p o u n d  and  tha t  
f o r  i t s  un  s u b s t i t u t e d  a n a l o g u e .  D i s r u p t i o n  of t h e  c o p l a n a r i t y  
b e t w e e n  the  tw o r i n g s  by  the  a d j a c e n t  m e t h y l  s u b s t i t u e n t ,  and  
h e n c e  of the  c o n j u g a t io n ,  p r e s u m a b l y  a c c o u n t s  f o r  t h e  r e d u c e d  
i n t e n s i t y  of f l u o r e s c e n c e  in  t h i s  c a s e .  T h e  5 - p h e n y l  - 2 - o x o ­
d ihyd  r o p y r i m i d i n i u m  c a t i o n  sh o w e d  a f l u o r e s c e n t  m a x i m u m  a t  
£ a  463 n m  in  a c e t o n i t r i l e  an d  a  s y m m e t r i c a l  s p e c t r u m .  T h e  
e x c i t a t i o n  s p e c t r u m ,  h o w e v e r ,  show ed  two a b s o r p t i o n  m a x i m a  
a t  335 and  390 n m  w h i c h  w a s  r a t h e r  s i m i l a r  to th e  a b s o r p t i o n  
s p e c t r u m  of the  2 - o x o - d i h y d r o p y r i m i d i n i u m  s a l t .  T h e  f l u o r e s c e n t  
l i f e t i m e  f o r  t h i s  c o m p o u n d  w a s  c a l c u l a t e d  to be  c a  28.  8 n s .
A p a r a l l e l  b e t w e e n  the  e l e c t r o n i c  s p e c t r a  of  d i h y d r o ­
d i a z e p i n e s  an d  v i n a m i d i n e s  an d  t h o s e  of the  c y a n i n e s  h a s  b e e n  
r e m a r k e d  u p o n  e a r l i e r .  I t  i s  i n t e r e s t i n g  t h a t  s i n c e  m a n y  l a s e r  
d y e s  a r e  c y a n i n e s  o r  m e r o c y a n i n e  d y e s  w h ich  h a v e  r i g i d  s t r u c t u r e s  
( l ike  t h e  v i n a m i d i n i u m  s y s t e m ) ,  f u r t h e r  s t u d i e s  of s u c h  c o m p o u n d s  
(134a) w i th  r e l a t i v e l y  s h o r t  c o n j u g a t e d  s y s t e m  m i g h t  p r o v e  
i n t e r e s t i n g  a s  p o s s i b l e  l a s e r  d y e s  in  th e  u l t r a v i o l e t  r e g i o n .
I t  i s  t h u s  a p p a r e n t  f r o m  c o m p a r a t i v e  s t u d i e s  of c o m p o u n d s  
c o n t a i n i n g  u n d i s t u r b e d  v i n a m i d i n i u m  s y s t e m s  w i th  c o m p o u n d s  
w h e r e i n  a  v i n a m i d i n i u m  s y s t e m  i s  d i s t u r b e d  e l e c t r o n i c a l l y ,  a s  in  
d i h y d r o p y r i m i d i n i u m  s a l t s ,  o r  s t e r i c a l l y ,  t h a t  t h e  p r o p e r t i e s  of  
the  s y s t e m , f o r  e x a m p l e  in  i t s  b e h a v i o u r  t o w a r d s  e l e c t r o p h i l e s  and  
n u c l e o p h i l e s ,  a r e  s i g n i f i c a n t l y  m o d i f i e d  by t h i s  d i s t o r t i o n .
DISCUSSION 
P a r t  V
C a r b o n - 13 N u c l e a r  M a g n e t i c  R e s o n a n c e  S p e c t r a
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I n t r o d u c t i o n
13T h e  p o t e n t i a l  u s e  of C n . m . r ,  s p e c t r o s c o p y  a s  a  s t a n d a r d  
too l  in  o r g a n i c  c h e m i s t r y  h a s  r e c e n t l y  g a in e d  r e a l i s a t i o n  b e c a u s e  
th e  m a j o r  p r o b l e m  of s e n s i t i v i t y  c a n  now  be  o v e r c o m e  in  th e  
F o u r i e r  T r a n s f e r  m o d e  of o p e r a t i o n .  In  a s t a n d a r d  s p e c t r u m  the  
n o i s e  d e c o u p l in g  of the  p r o t o n  r e s o n a n c e s  e n a b l e s  t h e  c h e m i c a l  
sh i f t  {<^) to  b e  m e a s u r e d  wi th  a c c u r a c y  in  p p m .  f r o m  the  r e f e r e n c e  
T M S .  A l th o u g h  th e  f a c t o r s  de - te rm in ing  th e  c h e m i c a l  sh i f t '  a r e  on ly
191i n c o m p l e t e l y  u n d e r s t o o d  a t  p r e s e n t ,  i t  s e e m s ,  a m o n g  o t h e r
192  193t h i n g s ,  to r e l a t e  to  th e  c h a r g e  d e n s i t y  a t  th e  c a r b o n  a t o m  '
13C n . r n . - r .  s t u d i e s  of m o l e c u l e s  w h ic h  h a v e  c o m p l e t e  c y c l i c
c o n j u g a te d  s y s t e m s  c l e a r l y  show  t h a t  t h e  c h e m i c a l  s h i f t s  a r e
l i t t l e  a f f e c t e d  by  th e  p r e s e n c e  of r i n g  c u r r e n t s ,  bu t  a r e  m o r e
194s e n s i t i v e  to s t e r e o c h e m i c a l  f a c t o r s  . S in c e  th e  p r o p e r t i e s  of 
2, 3 - d i h y d r o d i a z e p i n i u m  s a l t s  a r e  c l o s e l y  c o n n e c t e d  w i th  th e  c h a r g e  
d i s t r i b u t i o n  in  the  m o l e c u l e ,  t h e y  a r e  w e l l  s u i t e d  f o r  n . m .  r .  
s t u d i e s .
13In  th e  p r e s e n t  w o r k ,  the  G n . m . r .  c h e m i c a l  s h i f t s  of th e
o p e n - c h a i n  1, 5 - d i a z a p e n t a .  d i e n i u m  s a l t s ,  d i h y d r o d i a z e p i n i u m  s a l t s ,
d i h y d r o p y r i m i d i n i u m  s a l t s ,  an d  1 , 5 - b e n z o d i a z e p i n i u m  s a l t s  a r e
a s s i g n e d  and  b r i e f l y  c o m p a r e d .
T h e  p r o t o n  n . m .  r .  s p e c t r a  of  the 6 - un  sub  s t i t u t e d  d i h y d r o -  1
9d i a z e p i n i u m  s a l t s  had  p r e v i o u s l y  i n d i c a t e d  the  a l t e r n a t i n g  p o l a r i t y
of the  c o n j u g a t e d  p a r t  of the  r i n g  in  t h a t  s i g n a l s  f o r  t h e  5 - 7 - p r o t o n s  |
1
a p p e a r  a t  m u c h  l o w e r  f i e l d  t h a n  s i g n a l s  f o r  th e  6 - p r o t o n s .  T h e s e  |
1 3  3r e s u l t s  a r e  c o n f i r m e d  by  the  C n . m .  r .  s t u d i e s  w h ic h  show  t h a t  I
I
t h e r e  i s  an  e n o r m o u s  d i f f e r e n c e  in  c h e m i c a l  s h i f t  b e t w e e n  t h e  4
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C - 6  ( r n e s o - c a r b o n ,  90 p .  p .  rn .  ) an d  th e  G - 5 ,  7 ( n - c a r b o n s ,
c a  160 p .  p . m . ) . T h e s e  r e s u l t s  a r e  in  a c c o r d  w i th  s t u d i e s  on
c y a n i n e s ,  w h ic h  h a v e  a r e la t e d  e l e c t r o n i c  s y s te m .,  and w i th  M O -L C A O
c a l c u l a t i o n s  on  a,  w - d i a z a p o l y m e t h i n e s .  S i m i l a r  r e s u l t s  h a v e  b e e n
195 97r e p o r t e d  f o r  th e  i s o e l e c t r o n i c  p e n t a d i e n i d e  a n i o n  . R e c e n t l y  ,
i t  h a s  b e e n  s how n  t h a t  th e  G - 2  in  1, 2 - d i a m i n o c y c l o p r o p e n i u m  s y s t e m
r e s o n a t e s  a t  jca 99 p .  p . m .  S u c h  r e s u l t s ,  t h u s ,  c o n f i r m  th e  e l e c t r o n -
r i c h  c h a r a c t e r  of t h e  v i n a m i d i n i u m  s y s t e m .  T h e  s ig n a l  f o r  the  m e s o -
c a r b o n  of t h e  v i n a m i d i n i u m  s y s t e m  r e s o n a t e s  a t  m u c h  h i g h e r  f i e l d
196t h a n  n o r m a l l y  found  f o r  n i t r o g e n  h e t e r o c y c l e s  b u t  a p p r o a c h e s  t h a t
197o f  th e  m e s o  p o s i t i o n  in  p o r p h y r i n s  ' , an d  th a t  of  the  m e t h i n e  c a r b o n
198in  th e  e n o l - f o r m  of p - d i k e t o n e s
E f f e c t s  of S u b s t i t u e n t s  on  V i n a m i d i n i u m  S y s t e m
I t  h a s  b e e n  p o in t e d  out  t h a t  c o n j u g a t i v e  i n t e r a c t i o n  of th e  
d i h y d r o d i a z e p i n i u m  s y s t e m  w i th  the  p h e n y l  s u b s t i t u e n t s  a t  the  1 , 4 , 6 -
p o s i t i o n s  i s  n e c e s s a r i l y  e l e c t r o n - d o n a t i n g  and  e l e c  t r o n - w i t h d r a w i n g
9 12 13a t  t h e  5, 7 - p o s i t i o n  s * . A g a in ,  t h e  G n . m . r .  s t u d i e s  of  t h e s e
c o m p o u n d s  d e m o n s t r a t e  t h e  f a c t  v e r y  w e l l .
T h e  6 - p h e n y l  s u b s t i t u e n t  c a u s e s  a d o w n f ie ld  sh i f t  of the
m e s o - c a r b o n  s ig n a l  by  c a  14.  6 p . p .  m .  r e l a t i v e  to i t s  un  sub s t i t u t e d
a n a l o g u e s  ( O'SS p . p .  m .  ) .  (See T a b l e  5). T h i s  e f f e c t  i s  q u a l i t a t i v e l y
m u c h  t h e  s a m e  a s  t h a t  o b s e r v e d  on  a n o t h e r  b e n z e n e  r i n g  e . g .  in
b i p h e n y l .  T h e  s u b s t i t u e n t  e f f e c t s  s e e m  to  b e  a d d i t i v e ,  e . g . ,  w i th
the  i n t r o d u c t i o n  of J^ ^ p h en y l  s u b s t i t u e n t  (<J^105.5 p . p . m . )  and  N, N ’-
d ip h e n y l  g ro u p  ( 1 0 7 . 6  p .  p . m . )  a  f u r t h e r  d o w n f ie ld  sh i f t  of c a  2 . 5
p jx m .  i s  o b s e r v e d  f o r  e a c h  of t h e  tw o  N - p h e n y l  g r o u p s  r e l a t i v e  to
th e  6 - p h e n y l  c o m p o u n d  (140a ,  T a b l e  5).
104
C h e m i c a l  S h i f t s  of P h e n y l  P e a k s
M ode  of A s s i g n m e n t : O ne  m a i n  a d v a n t a g e  of t h e  a b s e n c e  of
13c o u p l in g  in  s t a n d a r d  C n ,  m .  r ,  s p e c t r a  i s  th a t  p e a k s  m a y  o f t e n  
be  r e a d i l y  a s s i g n e d  to  e a c h  p o s i t i o n  in a r y l  g r o u p s .  I n  th e  
a s s i g n m e n t  of th e  p h e n y l  s i g n a l s  i t  h a s  b e e n  a s s u m e d  t h a t  the  
m o s t  dow nf ie ld  p e a k  i s  du e  to th e  1 - c a r b o n  a t o m ,  and  th a t  the  
j g - c a r b o n  a t o m  g iv e s  r i s e  to t h e  o t h e r  p e a k  of  low  i n t e n s i t y .  In 
g e n e r a l ,  the  g - c a r b o n  p e a k  w a s  a d j a c e n t  to t h a t  of the  p - c a r b o n ,  
bu t  i n . c a s e s  of  doub t ,  t h e  s i g n a l  a t  1 2 9 .5  f  1 p .  p . m .  w a s  c o n s i d e r e d  
to  b e  due to the  m  - c a r b o n .  T h e  c a r b o n  a t o m s  in  b e n z e n e  i t s e l f  
r e s o n a t e  a t  1 2 8 .5  p . p . m .  dow nf ie ld  of  TMS and  th e  m - c a r b o n  a t o m s  
i n  i t s  d e r i v a t i v e s  would  b e  e x p e c t e d  to  s how  th e  l e a s t  d e v i a t i o n  f r o m  
th a t  n o r m .
H o w e v e r ,  w h e n  m o r e  t h a n  one  phen y l  g r o u p  w a s  p r e s e n t  in
a  m o l e c u l e ,  f o r  e x a m p l e ,  i n  th e  1, 4 , 6 - t r i p h e n y l  d i h y d r o d i a z e p i n i u m
s a l t  (140 g. T a b l e  5), t h e  p e a k s  w e r e  a s s i g n e d  a s  sh o w n  in  the
fo l lo w in g  e x a m p l e .
E x p e r i m e n t a l  R e s u l t s  R e l a t i v e  P e a k  H e i g h t s
1 2 3 .1 7  A 4
1 2 6 . 9 9  B 1
1 2 8 . 5  C 6
1 2 9 .7  D 4
1 3 8 . 6 6  E  1
1 4 5 . 4 3  F  2
T h e s e  v a l u e s  m a y  b e  c o m p a r e d  w i t h  v a l u e s  o b t a i n e d  f o r  6 - p h e n y l -
and  1, 4 - d i p h e n y I - d i h y d r o d i a z e p i n i u m  c a t i o n s .
6 - P h e n y l  h a s  6(1) 1 3 8 .7 1  i . e . ,  c . f .  . E
6p 1 2 6 .1 7  i . e . ,  c . f .  B
1 , 4 - 6  1 2 2 . 6 2  i . e .  , c . f .  A
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1 , D i p h e n y l -  h a s  1 ,4 (1 )  144 ,97  i . e . ,  c . f ,  F  
T h e s e  c o r r e s p o n d  r e a s o n a b l y  to  s i g n a l s  E , B , A , F  of th e  1 , 4 , 6 -  
t r i p h e n y l  d e r i v a t i v e ;  so i t  i s  a s s u m e d  t h a t  t h e s e  l a t t e r  s i g n a l s  
r e f e r  to  c o r r e s p o n d i n g  a t o m s  in  t h i s  m o l e c u l e .
B j[6(p) j in  the  t r i p h e n y l  c o m p o u n d  i s  s h i f t e d  by  + 0 . 8 ,  A an d  
F  b y  jca 0 . 5 .  I f  s i m i l a r  s h i f t s  a r e  a p p l i e d  to  o t h e r  o b s e r v e d  s i g n a l s  
in  th e  6 - p h e n y l -  and  1 , 4 - p h e n y l  c o m p o u n d s  o t h e r  t h a n  to  th e  m - p e a k s  
t h e n  w e  ge t ,
1 , 4 - 2  = 128.  29 + 0 . 5  1 2 8 .8
6 -  “  1 2 7 . 1 9  + 0 . 8  ^  128
l , 4 - m  = 1 2 9 .7 3
6 - m  = 1 2 8 . 6 6
T h i s  w o u ld  a s s i g n  D ( 1 2 9 .7 )  to  th e  1, 4 - m  a t o m s .  C p r o b a b l y  
i n c l u d e s  1 ,4-jg ,  6-  © , and  6 - m .  T h i s  a l s o  f i t s  the  p e a k  h e i g h t s .  
T h e s e  r e s u l t s  w e r e  c h e c k e d  w i th  the  h i g h e r  r e s o l u t i o n  s p e c t r u m  
(Scan  10, 000) o b t a i n e d  f r o m  a s a m p l e  m i x e d  w i th  C r ^ a c e c ) ^ .
F o r  the a s s i g n m e n t  of the  1, 4 - p - a a i s y F - 6 - p h e n y l  c o m p o u n d  
( 1 4 0 ^ ,  T a b l e  5) i t  w a s  a s s u m e d  t h a t  s i g n a l s  f o r  th e  6 - p h e n y l  g r o u p  
c a r b o n  a t o m s  a r e  no t  s h i f t e d  o r  v e r y  s l i g h t ly  s h i f t e d  d o w n f ie ld ,  an d  
th e  u s u a l  e m p i r i c a l  v a l u e s  f o r  t h e  m e th o x y  g r o u p  i n c r e m e n t s  w e r e  
t a k e n  in to  a c c o u n t .
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P r e d i c t e d  a p p r o x i m a t e  s h i f t s E x p e r i m e n t a l  r e s u l t s
1, 4 - m 117 1 1 6 . 5 6
1 , 4 -  Q 1 2 4 . 5 - 1 2 6 1 2 5 . 8 2
6 - p 1 2 7 - 1 2 8 . 5 1 2 8 . 2 8
6- g. 1 2 8 - 1 2 8 . 5 1 2 9 -5 8
6 - m 1 2 8 . 5 - 1 2 9 1 2 9 . 8 3
1 , 4 ( 1 ) 138 1 3 9 . 9 8
6(1) 1 3 8 . 5 - 1 3 9 1 4 0 .3 4
1 , 4 - 2 1 5 9 . 5 - 1 6 0 1 6 0 .9 3
T h u s ,  t h e s e  e m p i r i c a l  r e s u l t s  f i t  the  e x p e r i m e n t a l  v a l u e s .  
T h e s e  r e s u l t s  w e r e  c r o s s - c h e c k e d  wi th  the  s p e c t r a  of
1 , 4 - j g - d i a n i s y l -  and  1, 6 - d i p h e n y l - d i h y d r o d i a z e p i n i u m  s a l t s  (See 
T a b l e  5).
C h e m i c a l  Shif t  of the  p - C a r b o n  A t o m
T h e  e l e c t r o n i c  i n t e r a c t i o n  b e t w e e n  s u b s t i t u e n t  p h e n y l  g r o u p s  
and  th e  v i n a m i d i n i u m  s y s t e m  c a n  be  o b s e r v e d  f r o m  t h e  c h e m i c a l  
s h i f t s  of the  p - c a r b o n  a t o m s  of th e  phen y l  r i n g .  T h e  e l e c t r o n -  
w i t h d r a w i n g  a b i l i t y  of  1 , 4 ,  6 - p b e n y l  g r o u p s  of  th e  v i n a m i d i n i u m  s a l t s  
i s  a p p a r e n t  f r o m  t h e  u p f i e ld  sh i f t  of t h e i r  j p - c a r b o n  r e s o n a n c e  (14 0g,  
T a b l e  5), w h i l e  t h e  o p p o s i t e  e f f e c t  i s  sh o w n  by  th e  c o r r e s p o n d i n g  
s ig n a l  of the  5(7) - p h e n y l  g r o u p s  (T a b l e  11).
S in c e  t h e  c h e m i c a l  sh i f t  of the  m - c a r b o n  a t o m  i s  v i r t u a l l y
i n d e p e n d e n t  of  e l e c t r o n i c  e f f e c t s ,  the  q u a n t i t y  c<'( m ) -  «^^(p) sh o u ld
give  an  i n d i c a t i o n  of th e  e f f i c i e n c y  of the c o n j u g a t i o n  (T a b l e  22).
I t  i s  a l s o  a p p a r e n t  t h a t  the  e f f i c i e n c y  of the  c o n j u g a t i o n  in  d i -  (140f ,
T a b l e  22) and  t r i - p h e n y l  s u b s t i t u t e d  d e r i v a t i v e s  (14Og, T a b l e  22)
i s  d i m i n i s h e d  due  to  i n c r e a s e d  e l e c t r o n  d e l o c a l i s a t i o n ,  and  the
d i f f e r e n c e  ( ( f  m -  ( f  p) i s  r e d u c e d  c o m p a r e d  w i th  th e  6 - p h e n y l  a n a l o g u e  
(140a ,  T a b l e  22 ).
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S t e r i c  e f f e c t s
T h e  l e s s e n e d  c o n j u g a t i o n  of a 6 - p h e n y l  g r o u p  w i th  th e  
d i h y d r o d i a z e p i n i u m  r i n g  w h e n  i t I s  f l a n k e d  by a  5 - m e t h y l  
s u b s t i t u e n t  ( I4 0 j  and  140k,  T a b l e  22) i s  a l s o  e v i d e n t .  T h i s  
i s  p r e s u m a b l y  b e c a u s e  th e  p h e n y l  r i n g  i s  f o r c e d  ou t  of c o p l a n a r i t y  4
w i th  t h e  8e v e n - m e m b e r e d  r i n g .  T h e  m e t h y l  s u b s t i t u e n t  a t  C(2) 
s h i f t s  th e  m e s o - c a r b o n  a t o m  s i g n a l  d o w n f ie ld .
V a r i a b l e  T e m p e r a t u r e  N . m . r .  S tu d i e s
1T h e  s t u d i e s  of v a r i a b l e  t e m p e r a t u r e  H n . m . r .  h a d  shown
9e a r l i e r  t h a t  t h e  d i h y d r o d i a z e p i n e  r i n g  h a s  a h a l f - c h a i r  s h a p e  
w h ic h  i n v e r t s  r a p i d l y  at  a m b i e n t  t e m p e r a t u r e .  T h e s e  r e s u l t s  
w e r e  c o n f i r m e d  by  s i m i l a r  s t u d i e s  of n . m . r .  on the  c o m p o u n d s  
(1 4 5 a -d ) ,  w h ic h  w e r e  p r e p a r e d  by  th e  l i t e r a t u r e  m e t h o d s .  T h e  
r e s u l t s  a r e  show n  jn T a b l e  14.
A t  +40 , t h e  m e t h y l  s i g n a l s  f o r  th e  2,  2, 5, 7 - t e t r a m e t h y l -  
d ih y d r o d i a z e p i n e  ( 145a,  X=C1) a p p e a r  a t  2 5 . 2 8 ,  2 5 . 4 8  an d  2 7 . 2 4 .  
W h e n  the  s o lu t i o n  i s  c o o le d  to  -40*^ t h e r e  a r e  f o u r  s i g n a l s ,  a t  2 3 . 4 4 ,  
25 .  63,  26 .  57 an d  27 .  26.  T h e  p e a k s  at  c ^  25 .  5 and  ca. 27 .  25 p e r s i s t  
t h r o u g h o u t  t h e  t e m p e r a t u r e  r a n g e  b u t  th e  p e a k  a t  2 5 . 2 8  (+40°) 
d i s a p p e a r s  b e l o w  z e r o  to  b e  r e p l a c e d  by  two s i g n a l s  a t  s t i l l  l o w e r  
t e m p e r a t u r e s .  T h e  p e r s i s t e n t  s i g n a l s  m a y  be  a s c r i b e d  to  th e  
5 , 7 - m e t h y l  g r o u p s ,  w h i l e  th e  o t h e r  s i g n a l s  a r i s e  f r o m  the  
2 - m e t h y l  g r o u p s ,  w h ic h  a p p e a r  a s  d i s t i n c t  q u a  s i - a x i a l  and  
q u a s i - e q u a t o r i a l  g r o u p s  a t  low  t e m p e r a t u r e s ,  bu t  a r e  a v e r a g e d  
out  by  i n v e r s i o n  a t  h i g h e r  t e m p e r a t u r e s .
I n  th e  c a s e  of (14 5 b ,X = H ) ,  h o w e v e r ,  t h e r e  a r e  on ly  two 
s i g n a l s  (at  2 3 . 1 7  and  24 . 84) a t  +4 0°  an d  on ly  t h r e e  (a t  23 .  13, 2 4 . 7  1
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T h u s  w h e n  i n v e r s i o n  i s  r a p i d ,  t h e r e  shou ld  be  one s ig n a l  
due  to the  2 - m e t h y l  g r o u p ,  an d  two due to e a c h  of th e  5 , 7 - m e t h y l  
g r o u p s ,  5, 7 - r i n g  a t o m s ,  and  2, 3 - r in g  a t o m s ,  w h i l e  a t  l o w e r  
t e m p e r a t u r e s  t h e r e  shou ld  be tw o s i g n a l s  due  to  the  2 - m e t h y l  
g r o u p ,  a n d  f o u r  s i g n a l s  f o r  e a c h  of th e  2, 3 - r i n g  a t o m s ,  5 , 7 - r i n g  
a t o m s ,  and  5 , 7 - m e t h y l  g r o u p s .  T h e  e x p e r i m e n t a l  r e s u l t s
1
an d  2 6 .5 1 )  a t  -40*^. At +40 th e  s ig n a l  a t  ^ a  2 3 . 2 5
i s  m u c h  g r e a t e r  t h a n  th a t  a t  c a  2 4 . 8 ,  b u t  a t  - 4 0 °  t h e  r a t i o  i s  
r e v e r s e d ,  w h i l e  a t  + 2 0 ° ,  th e  tw o  s i g n a l s  a r e  of a p p r o x i m a t e l y  
e q u a l  h e i g h t  and  a r e  s u p e r i m p o s e d  u pon  a f l a t  s i g n a l .  I t  s e e m s  %
t h e r e f o r e  t h a t  t h e s e  two s i g n a l s  a r i s e  f r o m  t h e  5, 7 - m e t h y l  g r o u p s ,  
an d  t h a t  a t  +40°  an  a v e r a g e  s i g n a l  f o r  th e  tw o 2 - m e t h y l  g r o u p s  i s  
s u p e r i m p o s e d  u p o n  th e  h i g h e r  f i e l d  s ig n a l ;  t h i s  s u p e r i m p o s e d  
s ig n a l  d i s a p p e a r s  w h e n  the  s o lu t io n  i s  c o o le d  to c a  +20°  and  t h e n  
r e a p p e a r s  a t  l o w e r  t e m p e r a t u r e s  a s  two s i g n a l s  due  to  s e p a r a t e  
qu a  s i - a x i a l  and  q u a  s i - e q u a t o r i a l  m e t h y l  g r o u p s ,  a n d  one  of t h e s e  
s e p a r a t e  s i g n a l s  i s  n o w  s u p e r i m p o s e d  on the  l o w e r  f i e l d  s ig n a l  
due  to the  5, 7 - m e t h y l  g r o u p .
T h e  s i t u a t i o n  i s  m o r e  c o m p l e x  in  the  c a s e  of 2 , 5 ,  7 - t r i ­
m e t h y l  d i h y d r o d i a z e p i n i u m  s a l t  ( 145c) b e c a u s e  a n  i n v e r s i o n  i s  
no t  b e t w e e n  two e q u i v a l e n t  c o n f o r m e r s bu t  b e t w e e n  tw o d i s t i n c t  
s p e c i e s  (145c^) and  (145 c^ ) .
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c o n f i r m  t h i s  ( s e e  T a b l e  14).
T h e  low  t e m p e r a t u r e  s p e c t r a  of t h i s  c o m p o u n d  (14 5c) 
i n d i c a t e  a n  a p p r o x i m a t e l y  e q u a l  c o n t r i b u t i o n  f o r  t h e  qu a  s i - a x i a l
(145c^) and  q u a s i - e q u a t o r i a l  (145c^)  c o n f o r m e r  s .  T h i s  i s  a l s o
9 1 oin  a g r e e m e n t  w i th  th e  e a r l i e r  f in d i n g s  f r o m  H  n .  m ,  r .  A t  - 5 0
t h e  two s i g n a l s  due  to the  p r o t o n s  of the  2 - m e t h y l  g r o u p  a p p e a r
of e q u a l  i n t e n s i t y .  H e n c e ,  in c o n t r a s t  to the  b e h a v i o u r  of
c y c l o h e x a n e  d e r i v a t i v e s ,  t h e r e  i s  no p r e f e r e n c e  f o r  a  s u b s t i t u e n t
m e t h y l  g r o u p  in  t h e  s a t u r a t e d  p a r t  of  a d i h y d r o d i a z e p i n i u m  r i n g
to  ad o p t  a n  e q u a t o r i a l  p o s i t i o n .  T h e  d i f f e r e n c e  a r i s e s  f r o m  the
a b s e n c e  of  o t h e r  a x i a l  s u b s t i t u e n t s  in  the  o t h e r  p a r t  of t h e  r i n g ,
w h ic h  in  t u r n  l e a d s  to a n  a b s e n c e  of 1 , 3 - d i a x i a l  i n t e r a c t i o n s .
T h e  c y c l o h e x a n o d i h y d r o d i a z e p i n i u m  s a l t  (14 5d) m u s t  be
13r ig i d ,  and  c a n n o t  i n v e r t .  I n  a c c o r d  w i th  t h i s ,  i t s  C n . m . r .  
s p e c t r u m  d o e s  n o t  c h a n g e  o v e r  th e  t e m p e r a t u r e  r a n g e  +4 0 °  to -4 0°  
(See  T a b l e  14).
I n  a s s i g n i n g  the  5 , 7 - m e t h y l  s i g n a l s  i t  h a s  b e e n  a s s u m e d  
t h a t  f o r  t h e  2 - s u b s t i t u t e d  d i h y d r o d i a z e p i n i u m  s a l t s  the  c h e m i c a l  
s h i f t  due  to th e  5 - m e t h y l  g r o u p  i s  m o r e  l i k e l y  t h a n  th e  s i g n a l  due 
to  th e  7 - m e t h y l  g r o u p  to r e s e m b l e  th e  sh if t  f o r  5, 7 - m e t h y l  g r o u p s  
i n  the  2 - u n s u b s t i t u t e d  a n a l o g u e ,  s i n c e  the 5 - m e t h y l  g r o u p  i s  
f u r t h e r  a w a y  f r o m  the  2 - s u b s t i t u e n t .
2 - O x o -  and  2 - T h i o x o - 1, 2 - D i h y d r o p y r i m i d i n i u m  S a l t s
T h e  s i g n a l s  of  the  m e s o - c a r b o n  a t o m ,  of  th e  c a r b o n  a t o m s  
a -  to n i t r o g e n s ,  a n d  of th e  2 - c a r b o n  a t o m  in  the 2 - o x o -  and  
p a r t i c u l a r l y  the  2 - t h i o p y r i m i d i n i u m  s a l t s  o c c u r  a t  l o w e r  f i e ld  
t h a n  t h e  c o r r e s p o n d i n g  d i h y d r o d i a z e p i n i u m  s a l t s .  T h i s  c a n  be
1 1 0
a s c r i b e d  to  the  c o m p e t i t i o n  b e t w e e n  the  u r e a - l i k e  an d  the 
v i n a m i d i n i u m  s y s t e m s ,  r e s u l t i n g  in  a  l o w e r  e l e c t r o n  d e n s i t y  
in  th e  l a t t e r  s y s t e m  in  t h e s e  c o m p o u n d s .  I t m a y  a l s o  be  due  to 
t h i s  c o m p e t i t i o n  t h a t  c a r b o n  (2) s ig n a l  a p p e a r s  a t  h i g h e r  f i e ld  
t h a n  in  u r e a s  ( s e e  T a b l e s  15 and  16).  T h e  d i f f e r e n c e  b e t w e e n  
cT"(m) - ^ ( p )  , w h i c h  i s  a m e a s u r e  of e l e c t r o n  d e n s i t y  a t  th e  p -  
c a r b o n  atom , i s  s m a l l  c o m p a r e d  w i th  6 - p h e n y l  d i h y d r o d i a z e p i n i u m  
s a l t s  ( s e e  T a b l e  22) .  T h i s  e m p h a s i s e s  t h e  c o m p e t i t i o n  b e t w e e n  
u r e a - l i k e  s y s t e m  and  t h e  c o n j u g a t i v e  i n t e r a c t i o n  of  the  
v i n a m i d i n i u m  s y s t e m  and  t h e  p h e n y l  r i n g .
1, 5 - B e n z o d i a z e p i n i u m  S a l t s
T h e  s i g n a l s  of e a c h  c a r b o n  a t o m  in  t h e  c o n j u g a t e d  p a r t  
of t h e  1 , 5 - b e n z o d i a z e p i n e  o c c u r  a t  l o w e r  f ie ld  t h a n  in  the  
c o r r e s p o n d i n g  d i h y d r o d i a z e p i n e s  an d  th e  d i h y d r o p y r i m i d i n e s  
(14 8 a - d .  T a b l e  20),  T h e  d i f f e r e n c e  in  s t r u c t u r e  b e t w e e n  th e  
b e n z o d i a z e p i n e  b a s e s  and  t h e i r  r e l a t e d  s a l t s  i s  r e f l e c t e d  in  
th e  d i f f e r e n c e  b e t w e e n  th e  c h e m i c a l  s h i f t s  of th e  2, 3, a n d  4 
c a r b o n  a t o m s  in  the  tw o f o r m s .
6 - Q f -N a p h t h y ld ih y d r o d i a z e p i n iu m  S a l t s
c i q ,
' 1
1 1 1
13
d i h y d r o d i a z e p i n i u m  S a l t  in  DMSO p . p . m . f r o m  M e ^ S i  J 
I nIn
U n b r o m i n a t e d B r o m i n a t e d
D i a z e p i n e  QZ, 5 5 0 .0 2 4 8 . 9 8
D i a z e p i n e  C ^ 1 0 1 .5 8 9 9 . 3 6
N a p h t h a l e n e 1 2 5 .4 3 1 2 1 . 5 8
S 1 3 4 .6 3 1 3 1 . 5 8
S o 1 3 3 .2 7 1 3 4 .0 5
1 3 6 .2 3 1 3 6 .6 7
D i a z e p i n e  C _r* ' 1 59 .74 1 5 8 . 6 6
T h e  s igna l  a t  <5^125.4 3 in  th e  u n b r o m i n a t e d  c o m p o u n d  i s  
l i k e l y  to be  C(4) of  the  n a p h t h a l e n e  b e c a u s e  of b e i n g  f u r t h e s t  
u p f ie ld ^  a so 7  ^ I f  i t  i s  a c c e p t e d  th a t  t h a t  s i t e  to  b e  b r o m i n a t e d ,  
t h e n  th e  sh i f t  of  t h e  s i g n a l  in the  b r o m i n a t e d  s p e c i  e s  c o n f i r m s  t h i s  - 
i t s  d r o p  in  r e l a t i v e  i n t e n s i t y  b e c a u s e  o f  b e c o m i n g  fu l l y  s a t u r a t e d  i s  
a l s o  o b s e r v e d ,
2 '  2 3' 3h ,  R  =R =R =R = c y c lo h e x a n o
i ,  R ^ = R ^ = C H ^ P h
j ,  R ^ = M e  
1 _ 5
CiQ
a . R''=W;
b. R ^ = M e;
c . R ^ = M e; h
d, R ^ = R ^ = M e; k .
e , R ^ ‘=R^=Me; 1,
f . R ^ = P h ; m ,
g. R ^ = R ^ = P h ;
1
1 4 R  =R =Et
(140)
1 1 2
13T a b l e  5. " “'G N . m . r .  S p e c t r a  of 6 ~ P h e n v l d i h y d r o d i a z e p i n i u m  S a l t s
(140) [ ( f , p . p .  m .  f r o m  M e ^ S i  1
C o m p o u n d  cf'(6) Z ^ 5 , 7 )  t f ( 2 ,  3)
1 0 2 . 6 8  1 5 7 .3 0  4 8 . 7 0140a(Acetone)
140b
(Ace tone)
140c
(Acetone)
140d
(DMSO)
140e
(DMSO)
140f
(DMSO)
140g
(DMSO)
140h
(DMSO)
1401
(DMSO)
140j
(Acetone)
140k
(Acetone)
1401
(CD^CN)
140m
(DMSO)
(o th e r s )
p ,  1 2 6 . 1 7 ;  ê  , 1 2 7 .1 9 ;  
m ,  128.  6 6 ; 1 3 8 .7 1
1 5 7 . 9 5  4 7 . 6 9
104.  34 
1 0 4 . 8 3  
1 0 2 . 7 2  
1 0 3 . 0 6  
1 0 5 . 5
1 0 7 . 6 5  1 5 5 . 2 8  5 6 . 3 6
1 0 3 . 4 8  1 5 6 .6 1  6 1 . 3 5
1 0 3 . 2 5  1 5 7 .8 3
1 0 5 .2 0
1 0 4 . 5 8
1 0 9 . 2 2  1 5 5 .8 1
156 .93 (5 )  4 8 .8 7 (3 )  p ,  127.  30; , 1 2 8 . 4 3 ; m ,  129.  55 
160 .58 (7 )  4 9 .2 7 (2 )  1 3 9 . 8 3 ;  1 - M e ,  5 7 . 7 7
157 .28 (5 )  5 3 .7 5 (2 )  p ,  1 2 7 . 4 4 ; 0 ,  1 2 8 .2 7 ; r n ,  1 2 9 .6 8 ;  
1 5 9 . 4 7 (7 ) '  5 6 . 4  6(3) 1 3 9 . 5 3 ;  2 - M e ,  1 7 . 3 8
p ,  1 2 6 . 4 5 ; 0 ,  127.  9 0 ;m ,  1 2 8 .8 0 ;  
1 3 9 .3 8 ;  1 , 4 - M e ,  5 5 . 2 8
1 58 .0 1 (5 )  55 .85 (2 )  p ,  1 2 6 . 4 2 ; g ,  1 2 7 . 3 7 ; m ,  1 2 8 .8 9 ;  
154.  03(7) 5 9 .55 (3 )  1 3 8 .7 1 ;  2 - M e ,  2 4 . 9 5
1 5 4 .75 (7 )  4 9 . 1 7 (3 )  1 - g ,  1 2 3 d 4 ;6 -p ,  1 2 6 .6 ;  6 § - M - p ,
1 5 9 .99 (5 )  5 5 .8 9 (2 )  127.  8 6 ; 6 - m , " l 2 8 . 6 4 ; l - m ,  129 .56 :
1 3 8 . 6 5 ; l - c 3 ^ ,  1 4 8 .7 5
1 . 4 - 0 ,  1 2 3 . 1 7 ; 6 - p ,  1 2 6 .9 9 ;
6 - 0 - m + l ,  4 - p ,  128.  51; 1 , 4 - m ,  
1 2 9 .7 ;  1 3 8 .6 6 ;  1 , 4 -  cT ,145.43
©+p, 127.  7 3 ; m ,  1 3 0 . 0 6 ,  ,138.3$;
4 ' ,  5 ' ,  23 .  54; 3 ' ,  6 ' ,  3 1 . 2 6  (of 
c y c l o h e x a n e )
6 - p ,  1 2 6 .4  8 ; 6 - 0 , 1 2 8 . 0 4 ;  
6m + b e n z y l -  ©, m ,  p,  128,62/ 128,93;
1 . 4 -  dT, 1 3 3 .7 6 ;  cT, 1 3 8 . 8 8 ;
1, 4 - m e t h y l e n e ,  62.  95
p ,  128.  2 0 ;m ,  1Z.*4 8 ; 0 ,  131.  8 6 ; 
1 4 0 . 5 1 ;  5 - M e ,  2 4 . 3 6
p,  1 2 8 . 0 5 ; r n ,  1 2 9 .3 4 ;© ,  1 3 2 . 0 2 ;  
dT, 1 4 0 . 7 6 ; l - M e ,  57.  19;
5 - M e ,  2 4 . 0 7
1 . 4 - m ,  115.  8 6 ; 1 , 4 - 0 ,  1 2 5 . 8 2 ;  
6 - p ,  1 2 8 . 2 8 ; 6 - e + m ,  129.58/129.83;
1 3 9 . 9 8 ; 1 , 4 - ^ 1 4 0 . 3 4 ;
1 . 4 - p ,  160.  9 3 ;p - O M e ,  5 7 . 9 5
p ,  1 2 6 .2 8 ;  e,  1 2 7 . 7 8 ; m ,  1 2 8 .6 5 ;  
1 3 9 .2 4
5 3 . 6 3
1 71 .81 (5 )  4 9 .0 2 (2 )  
15-6.49(7) 5 0 .32 (3 )
1 6 9 .48 (5 )  4 7 .8 1 (2 )  
1 58 .24 (7 )  4 8 .4 3 (3 )
5 6 .4 4
1 0 2 . 6 3  1 5 6 .9 4  5 3 . 7 7
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a ,  R ” = H , X = B r  
^  b ,  R ^ = M e , X = B r
c ,  R ^ = M e , X = B r
d,  R ^ = R ^ = M e , X = B r
2 ’ 2e ,  R  =R =Me, X = B r
n n h,  R ^ = H ,X = N O ^ (^ N 0 ^]f, R  =H,X=C1; g, R  =H,X=I;
i,  R ^ = R ^ = M e ,X = N O _  j ,  R ^ = P h ,  X=NO^; k ,  R ^ = R ^ = P h ,X = N O1 A O1, R  =R =CH P h , X = N O ^ ;  m ,  R ^ = H ,X = O M e  n ,  R^^=Me, X =O M e;
o , R ^ = R ^ = C H „ P h , X = O M e ;  p ,  R ^ = H ,X = M e ;  q, R ^ = R ^ = G H „ P h ,  X=Me;
1 4r ,  R  =R = E t , X = B r
13T a b l e  6 . G N . m . r .  S p e c t r a  of  p - S u b s t i t u t e d  .6 - P h e n y l d i h y d r o -  
d i a z e p i n i u m  S a l t s  (141)
C o m p o u n d cr(6) <<(5,7) ^(2,3) ( o th e r s )
141a
(DMSO)
100 .74 1 5 7 .4 5 4 7 . 5 0 p,  119.  31 ;e ,  1 2 9 . 4 4 ; m ,  131.  23; 
^ , 1 3 8 . 2 3
141b
(DMSO)
1 0 1 .1 3 155 .59(7 )
158 .78(5 )
4 7 . 7 8 P j, 119 .30 ;©,  129. 3 5 ;m ,  1 3 1 . 2 6 ;  
138.  l l ; l - M e ,  5 6 . 4 9
141c
(DMSO)
101 .61 155.  36(7) 
157 .70 (5 )
5 2 .24 (2 )
54 .55 (3 )
p,  1 1 9 . 3 6 ; © , î 2 9 . 3 5 ; m ,  1 3 1 .3 6 ;  
1 3 7 . 9 4 ; 2 - M e , 1 6 . 8 4
141d
(DMSO)
1 0 0 . 8 6 1 5 7 .3 9 4 7 . 4 4 p,  119 .31 ;©,  1 2 9 . 4 9 ; m ,  1 3 1 .2 1 ;  
138.  3 1 ; 1 , 4 - M e ,  5 5 . 2 9
1 4 i e
(DMSO)
101 .74 153 .71(7 )
157 .76(5 )
55 .64 (2 )
59 .3 7 (3 )
p ,  119 .42 ;©,  1 2 9 . 2 7 ; m ,  1 3 1 .3 8 ;  
1 3 7 . 8 4 ; 2 - M e ,  2 4 . 9 3
141f
(DMSO)
1 0 1 .6 5 157 .31 4 8 . 8 2 ©, 1 2 8 . 5 1 ; m ,  1 2 9 . 9 8 ; p .  1 3 1 .0 8 ;  
1 3 7 .7 3
141g
(DMSO)
101 .71 1 5 7 . 2 9 4 8 . 7 9 p ,  91 .76 ;© ,  129 .4  9 ;m ,  137.  31; 
1 3 8 . 4 8
141h
(DMSO) 1 0 1 . 1 2 157 .84 4 8 . 9 3
m ,  123.  93;©, 127.  38 ;p ,  146.  11; 
1 4 5 . 4 0
1411
(DMSO)
1 0 0 . 1 9 1 5 7 .8 5 4 7 . 7 3 m ,  123,  59;©, 127 . 5 4 ;p, 14 6 . 1 2 ; 
1 4 5 . 2 7 ; l , 4 - M e ,  5 5 . 2 8
14 I j 
(DMSO)
1 0 3 .7 3 155 .78(7 )  
158 .12(5 )
4 9 .1 9 (3 )  
59 .22(2 )
l - e + 6 - m ,  1 2 3 . 4 3 / 1 2 3 . 7 4 ;
I - p + 6 - e ,  1 2 8 .4  8 ; ! - m ,  129.  67; 
6 “p + 1— 145.  86
141k
(DMSO)
1 0 5 . 7 6 155 .91 5 6 . 4 5 1 .4 -© ,  1 2 3 . 3 4 ; 6 - m ,  1 2 3 . 4 6 ;  
6 - 0 + 1 , 4 - p ,  1 2 8 . 6 8 / 1 2 9 . 2 9 ;
1 . 4 - r n , 1 2 9 . 7 4 ; 1 - . 145  5 4 . 
^ , 1 4 5 . 7 3 ; 6 - p . l 4 6 V 0 4  ’
c o n t .  o v e r l e a f
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T a b l e  6. ( c o n t . )
C o m p o u n d  <^(5,7)  <5 (^2, 3)
141 1 101 .51  158 .21  5 3 . 5 3
(DMSO)
14 I m  
(DMSO)
141n
(DMSO)
102 .64  1 5 7 . 2 6  4 9 . 0 3
1 0 2 . 6 6
Cf'  ( o t h e r s )
6 - m ,  123.  7 5 ; 6 - e ,  127.  84 ;
1 . 4 - p ,  128.  2 9 ; l , 4 e + m , 128.73/128.97;
1 . 4 - 1 3 3 . 5 1 ;  ^ , 1 4 5 . 6 8 ;
6 - p ,  146.  01 ; 1, 4 - m e t h y l e n e ,  63.  34
m ,  114,  25;©, 128. 86;p,  1 5 8 .1 9 ;
<3^ ,  131.  3 4 ;p - O M e ,  5 5 . 2 8
141o 102 .1
(DMSO)
155.  38(7) 52.
157.  62(5) 54.  80(3)
1 5 6 . 6 6  5 2 . 7 9
48(2) m ,  114 ,23;©,  128,  81 ;p, 1 5 8 . 1 9 ;  
crT, 1 3 1 .2 1  ;p - O M e ,  55 .  26; 
2 - M e ,  1 6 .9 5
6 - m ,  113,  1 8 ; l , 4 - e , m ,  p + 6 - e ,
141p
(DMSO)
141q
141r
127.  6 8 / 1 2 8 . 0 3 / 1 2 8 . 5 9 ;  ,
1 3 0 . 4 4 ; ! , 4 -  cT, 1 3 2 . 9 1 ;  ^
6 - p ,  15 7 .4  2 ; !  , 4 - m e t h y l e n e ,  61.98; / 
p - O M e ,  54 ,  35
80 e ,  127. 17 ;m ,  1 2 9 . 2 0 ;p ,  1 3 5 . 3 7 ;
1 3 5 . 9 0 ; p - M e , 2 0 . 4 0
72 6-©, 127 . 02; 1, 4-el-1,4-m+6-m+l,4-p,
127.  6 6 / 1 2 7 . 9 9 / 1 2 8 . 2 4 ; 1 , 4 -  eT,
132.  8 8 ; 6 - p + £ r  , 1 3 4 . 8 3 / 1 3 5 . 9 0 ;  
p - M e , 2 0 . 4 8 ; l , 4  - m e t h y l e n e ,  61.98
1 0 2 . 9 2  157 .5 1  5 4 . 6 1  p,  120 .40 ;©,  130.  4 8 ;m ,  132.  04;
1 3 9 .3 1
1 0 2 . 5 6
102 . 21
1 5 7 . 1 6  4 8 .
1 5 6 .71  52 .
—  ^
— y  
CIOI1 4 2 ;
a ,  R^=H
b, R ^ = R ^ = M e
13T a b l e  7.  C N . m . r .  S p e c t r a  of C o m p o u n d s  (142)
C o m p o u n d  )
142a
(DMSO)
‘^ 15,7/ ,<(2 3 )
1 0 2 . 2 2  1 5 7 . 3 3  4 8 . 8 1
^  (others)
142b 1 0 2 .6 4
(DMSO)
1 5 7 . 8 6 4 8 . 8 0
©, 1 2 6 . 3 7 ; p ' ,  1 2 7 .3 2 ;  
m , © » + m ’, 126.84/127.69/128.89;
e ,  1 2 6 . 4 2 ; p ' ,  127.  3 0 ; m , © ’ -f-m’, 
126.  9 0 / 1 2 7 . 8 5 / 1 2 9 . 0 ;  p + ^ ^ ,  
1 3 7 . 9 1 ;  ^ 1 , 1 3 9 . 3
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13
(143)
H
N
2 CIQ
(63)
T a b l e  8. C N . m . r .  of C o m p o u n d  (14 3) 
In  T F A  ^ ( p . p . m . )  f r o m  T M S
2 1 p (y Y
63 1 7 0 .7  130 147 149
13T a b l e  9. C N . m . r .  of C o m p o u n d  (69) 
in  DMSO (S' (p.  p . m . )  f r o m  TM S 
g r (6 )  ^ 5 , 7 )  cf(2,3) ^  dTg"
1 1 4 .8 4  1 4 9 . 5 6  5 2 . 2 7  1 2 7 . 8 6  1 4 4 . 2 9  145.58
Me
CIQ
(60 )
T a b l e  10.
Compound ^(0) ^ 2 ^ )  ^  (others)
60 (DMSO) 92 .  14 1 5 4 . 4 3  5 6 . 2 3  m ,  114. 7 3 ;e ,  126.  16; 1, 4 -  , 138.  58;
p ,  1 5 8 . 9 8 ; p - O M e , 5 5 . 5 9
Me
H
{ m
CIO,
( 7 7 0 . )
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13T a b l e  11.  G N . m . r .  S p e c t r u m  of C o m p o u n d  (89) in  A c e to n e
<y^(p .p .m . )  f r o m  TMS
< ^(6) <^(5,7)  tf*(2,3) < f (o th e r s )
7 9 . 0 5  166.  25(7) 4 5 .6 4 ( 3 )  ©, 1 2 8 . 4 5 ; m ,  1 2 9 . 8 4 ; p ,  132.  56; 
170 .8 9 (5 )  4 8 .8 3 ( 2 )  7 -  zT, 1 3 7 . 4 3 ; 5 - O M e ,  5 8 . 0 9
13T a b l e  12. C N . m .  r .  S p e c t r u m  of C o m p o u n d  (77a) in  A c e t o n e
^(6) ^ ( 5 , 7 )  ^ ( 2 , 3 )  . cf' ( o th e r s )
95.  67 1 5 8 .3 1 (7 )  4 9 .  17 m+(© o r  m ) ,  1 2 8 . 0 9;p+(® o r  m ) ,  1 2 9 . 7 1 ;
17%,' 76 5 0 - 6 / 5-  crj, 135, 5 2 ; 5 - m e t h y l e n e ,  42 .  39;
6 - M e ,  1 9 .2 5
CIQ
a ,  R  =Me,  ( p i c r a t e  an ion)
? ?  3b,  R  '=R  =R =R =Me
2 * 2 3 ' 3 5 7c,  R  =R =R =R =R =R =Me
2 '  2 3 '  3 5 7d,  R  =R =R^  ^ =R'^=R^=R =Et
(144)
T a b l e  13. ^^C N .  . m . r .  Spec t r a  of C o m p o u n d s  (144)
C o m p o u n d < r ( 6) ^ ( 5 , 7 ) ^ 2 , 3 ) ( o t h e r s )
144a
(A ce tone )
9 0 . 5 9 155.  63(7) 
167.  68(5) 
(v.  s m a l l )
4 9 . 9 4 (2 )
4 9 .0 2 (3 )
5 - M e ,  23 .  80
144b
(Ac e tone)
9 0 . 4 8 1 5 6 .24 6 4 .0 4 A x i a l  s / E q u a t o r i a l - M e ,  
2 5 . 1 9 / 2 1 . 0 9
144c
(A ce tone )
9 3 . 2 6 165.  61 6 2 . 6 2 A x i a l s / E q u a t o r i a l s - M e ,  
2 5 . 2 5 / 2 0 .  82; 5 , 7 - M e , 2 4 . 0 9
144 d 
(DMSO)
9 0 . 0 0 1 6 9 . 8 8 6 0 . 9 9 A x i a l s / E q u a t o r i a l s - M e ,
24.  6 7 / 2 0 .  12;5,  7 - M e t h y l e n e ,  
30. 5 8 ; 5 , 7 - M e ,  1 3 . 7 8
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(145) %
a ,  R ^ '= R ^ = R ^ = R ^ = M e ,X = C l
b ,  R ^ '= R ^ = R ^ = R ^ = M e ,  X=H
2 ' 5 7c ,  R  =R =R = M e ,X = H
2'  3 'd,  R  =R = c y lo h e x a n o , X = H
1
41%
4
T a b l e  14. V a r i a b l e  T e m p e r a t u r e  
C o m p o u n d  s (14 5)
13 C N . m . r .  S p e c t r a  of
C o m p o u n d Taap, ^ ( 6 ) ^ ( 5 ,  7) (T(2,3)
145a
(DMSO)
+40° 9 6 . 9 2 1 64 .58 (5 )
1 6 8 .76 (7 )
5 5 .8 0 (2  
6 0 .4 4 (3
- 2 0 ° 9 6 . 7 6 164. 33(5) 
1 68 .58 (7 )
55. 50(2 
6 0 .2 8 (3
- 4 0 ° 9 6 . 7 0 1 64 .22 (5 )
168 .51 (7 )
5 5 .3 7 (2
6 0 .2 3 (3
145b
(DMSO)
+ 40° 9 2 . 0 2 164 .9 7 (5 )
1 6 8 .41 (7 )
5 5 .7 1 (2
5 8 .8 9 (3
+20° 9 2 . 0 2 164.  93(5) 
168 .3 5 (7 )
5 5 .6 1 (2  
58.  84(3
- 4 0 ° 9 1 . 8 8 164 .69 (5 )  
168 .16 (7 )
5 5 .4 2 (2
5 8 .7 4 (3
145 c 
(DMSO)
+30° 9 1 . 9 7 3 66.  26(5) 
168.  38(7)
5 2 .1 7 (2  
5 4 .5 4 (3
- 4 0 ° 9 1 . 8 2 166 .15 (5 )
1 6 7 .90 (5 )
1 6 8 .39 (7 )
5 3 .3 1 (2  
5 3 .7 6 (2  
55.  59(3
145d
(DMSO)
+4 0° 9 1 . 9 2 1 6 7 . 0 6 6 0 .4 5
- 4 0 ° 9 1 . 6 9 1 6 6 , 6 6 6 0 .0 1
^ ( 5 - M e )  ^ ( 7 -M e )  ^ ( 2 - M e ) ï
2 5 . 4 8 2 7 . 2 4 2 5 . 2 8 1
2 5 . 5 9 2 7 . 2 7
2 5 . 6 3 2 7 . 2 6 2 3 . 4 4
2 6 . 5 7
23.  17 2 4 . 8 4 2 4 . 8 4
" V
2 3 . 1 7 2 4 . 8 0
2 3 . 1 7 2 4 . 7 1 2 3 . 1 3  )  2 6 . 5 1  !
2 3 . 4 5 2 4 . 3 3
!
1 7 . 0 5
■i
2 3 . 5 8
2 3 . 7 2
2 3 . 9 2
2 4 . 6 0
1 6 . 1 5  g 
1 7 .6 7
2 3 . 6 9 2 4 . 2 6  1 
(4% 5 ' ) .  
3 1 . 4 5
2 3 . 5 9
(3% 6') :
of c y c l e -  Ï 
h e x a n e
2 4 . 0 8  4 
( 4 ' ,  5' ) 
3 1 . 2 4  ■ 
( 3 ' .  6 ' ) .
of  c y c l o ­
h e x a n e
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Me
cin
a , x=o, Z=H
b, x=s, Z=H
c, x=o, Z= O M e
d. x=s, Z —O jM e
e, x=o, Z=NO
f, x=o, Z = B r
13T a b l e  15. C N . m .  r .  S p e c t r a  of S a l t s  (I4 6 a - f )  in  DMSO,  M e^Si 
S t a n d a r d
C o m p o u n d ^ ( 5 ) ^ ( 4 , 6 ) (T(2) ^  ( o t h e r s )
146a 1 1 6 . 1 3 1 5 8 .0 2 1 4 7 .24 1 , 3 - M e , 4 1 . 5 4 ;  ^  130 .15 ;© ,  1 2 5 .9 6 ;  
m ,  1 2 9 . 2 3 ; p ,  1 2 8 .87
146b 1 1 9 . 6 6 1 5 5 . 6 -  
1 5 6 , 3 b r .
1 7 0 .5 8 1, 3 - M e , 4 8 . 2 6 ;  dT, 1 2 9 .7 1 ;
©, 126. 2 2 ;m ,  129.  30;p ,  128.  92
146c 1 1 6 . 0 6 1 5 7 .4 7 147.  18 1, 3 - M e , 4 1 . 3 4 ; p - O M e ,  5 5 . 3 1 ;  
cT ,122.34;©, 127.34;m ,  114.7 2; 
p ,  1 5 9 .84
14 6d 1 1 9 . 6 6 1 5 5 . 6 6 1 7 0 .5
(b r )
1 ,3 -M e ,4 8 .  3 ; p - O M e ,  5 5 . 3 1 ;
121.76;©, 127.65;m, 114. 87, p, 160,39
146e 1 1 3 . 7 9 1 5 8 .5 7 1 4 7 . 2 3 i , 3 -M e ,  4 1 .  69;  < ^ ,1 3 6 .9 1 ;© ,  
1 2 7 . 0 4 ; m ,  124,  34;p,  1 4 7 . 3 8
14 6f 1 1 4 . 9 6 1 5 8 .0 3 1 4 7 . 1 9 1 ,3 -M e ,4 1 .  82; 129.  57;©,128.01;
m ,  132. 14;p,  1 2 2 .37
13T a b l e  16. C N . m . r ,  S p e c t r u m  of the  C o m p o u n d  (135) in  DMSO, 
M e ^ Si S ta n d a rd
C o m p o u n d  <<1(2) ( o t h e r s
135 1 1 6 .61  159.  66 1 4 7 . 4 2  1, 3 - M e ,  4 1. 82; e - M e ,  19.  53;
130 .28 ;© ,  136.  3 3 ; m ‘, 1 2 6 .4 8 ;  
© ' m , p ,  1 3 0 . 8 1 / 1 3 0 . 0 8 / 1 2 9 . 5 1
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\ M e
e
a ,  X=H
b, X=M e
c ,  X=G1
d, X=NO,
T a b l e  17. C N . m . r ,  S p e c t r a  of Salt s  ( 147) in  DMSO,  M e .Si  S t a n d a r d
C o m p o u n d <f"(Me) ^ ( 3 ) ^ (2 ,4 ) (T(e) a i m ) cT(p )
147a
N - M e ,
4 8 . 4 5 1 0 5 . 1 5 162 .91 132 .5 3 1 3 2 .1 7 128.  33 128.  66
147b
N - M e ,  
4 8 .  38;
p - M e ,
2 0 . 7 5
10 5 .1 1 1 6 3 .1 0 1 2 9 .3 9 132 .0 1 128.  94 1 3 8 . 0 8
147c
N - M e ,
4 8 . 5 3 103.  64 1 6 3 .0 1 131 .54 1 3 3 . 9 6 128.  28 1 3 3 .5 1
147d
N - M e ,  
48 .  60 10 2 .5 7 1 6 2 .8 1 1 4 0 .4 6 1 3 3 .3 0 1 2 3 .0 8 1 4 7 .2 7
M e
CIO
(61 f )
13T a b l e  18. C N . m . r .  of S a l t  ( 6 If) in  DMSO - M e ^ Si S t a n d a r d
^ (M e )  <jT(3) ^ 2 , 3 )  ^ ( e )  ^ ( e ' )  /^m )+  ( m ' )  ^  (p)
N-!Me,
4 8 . 4 0 ;  1 0 3 . 5 9  1 6 2 . 8 3  1 3 1 .9 7  1 3 8 . 5 8  1 3 2 .3 4  1 2 9 . 2 3 / 1 2 9 . 7 9  1 2 5 .8 3
©-M e,
19.82
1 2 0
182)
13T a b l e  19. C N . m .  r .  S p e c t r u m  of s a l t  (82) in  A c e t o n e  M e ^Si S t a n d a r d
^r(2-Me) ^ ( 3 )  rf'(4) ^ ( 2 )  ^ ( 0 5 ) ^ ( p g )
1 7 . 2 2  1 1 2 .3 4  1 3 7 . 6 3  1 4 0 .1 7  1 5 2 .6 2  1 7 4 . 5 9  1 1 9 . 6 6  1 2 6 . 5 5
g ) ^ 3 ^ 3 )  d " ( p 3) 3 ) ^ © 3 )
1 2 7 . 2 2  1 2 9 . 3 3  1 3 0 .14  1 3 0 .31  1 3 1 . 0 8  1 3 1 . 3 3  132 .51
13C N . m . r .  S p e c t r a  of 1, 5 ~ B e n z o d i a z e p i n l u m  S a l t s  in DMSO (10% D ^)-
M e ^ S l  S t a n d a r d
CIQ7R
T a b l e  20
a ,  R ^ = R ^ = M e
b, R  =R^ =R^=Me
c ,  R ^ = R ^ = P h
2 4 7d,  R  =R = P h , R  =Me
C o m p o u n d  
14 8a
e^(Z ,4}^(3)  ^ ( M e )  ^(©) cT(m) cT(p) g<( ^
14 8b
1 7 5 . 6 9  95.  51 ( 2 , 4 - M e )
2 4 . 0 5
95 061 7 5 . 0 8  ^ 2 4 . 0 1
( 7 - M e ) ,
1 9 . 8 5
14 8c 
14 8d
1 7 4 . 4 3  9 5 . 5 2 1 2 8 . 0 6  1 2 8 . 9 2  1 3 4 .5 1  1 3 6 . 1 5
9 5 . 0 7  1 2 8 .0 3  128 .  96 1 3 5 . 9 91 7 3 . 7 9  1 9 . 9 9  1 3 4 . 6 ^
( c o n t .  )
1 2 1
■ ïi-
T a b l e  20 .  ( c o n t , )
C o m p o u n d ^  (7) <r(8) < ( 1 0 , 1 1 ) < " (6 ,9 )
148a 1 2 9 . 1 3  1 2 9 . 1 3 1 3 3 . 7 9 1 2 3 .4 4
14 8b 1 3 9 .1 4  128.  96 130. 83(11) 1 2 3 .5 3 (9 )
133.  58(10) 123 .9 8 (6 )
148c 1 2 9 . 5 2  1 2 9 .5 2 133 .74 1 2 5 . 4 3
14 8d 1 3 9 . 6 8  1 3 3 .7 3 133 .06(10) 1 2 5 .4 3 (9 )
129 .49 (11 ) 1 2 5 .99 (6 )
13 G N . m . r . S p e c t r a  of 1, 5 - B e n z o d i a z e p i n e  B a s e s  in  DMSO
S t a n d a r d
_ 2  _ 49 \L / R a ,  R  =R =Me
b, =Ph
v L  A s /
(1A9)
T a b l e  21.
C o m p o u n d <<(2,4) <(3) ^ M e ) <(©) <r(m ) <(p )
149a 1 5 7 . 5 9  4 3 . 2 2  2 7 .5 4 - -
14 9b 1 5 4 . 0 9  34 .91 1 2 8 .1 3  128. 61 1 3 0 .5 1
C o m p o u n d (7) (8) ( 1 0 ,1 1 )  ( 6 , 9 )
14 9a 1 2 7 . 5 5  1 2 7 .5 5  140 .3 4  1 2 4 .8 6
14 9b 1 2 8 .7 4  1 2 8 .7 4  1 4 0 .7 7  1 2 5 .3 9
' I
-j
i
1 2 2
T a b l e  22 .
C o m p o u n d (S' ( m e t a ) < (p a r a ) K ( m ) -  < ( p ) l
140a 128.  66 12 6 .17 + 2 . 4 9
140b 1 2 9 . 5 5 1 2 7 .3 0 -h 2 . 2 5
140c 1 2 9 . 6 8 127 .44 + 2 . 2 4
140d 1 2 8 .8 0 1 2 6 .4 5 + 2 . 3 5
140e 128.  89 1 2 6 .4 2 + 2 . 4 7
14 Of 128.  64 1 2 7 .8 5 + 1 . 7 9
( 6 - : ^ (6-p)
140£ 1 2 9 . 5 6 1 2 7 .8 5 + 1 .71
( " “£)
140g 128.  51 1 2 6 .9 9 + 1 . 5 2
( 6 - m j (6 -2 )
140b 1 3 0 . 0 6 1 2 7 ,7 3 + 2 . 3 3
140j 1 2 9 . 4 8 1 2 8 .2 0 + 1 , 2 8
140k 129 .34 1 2 8 .0 5 + 1 . 2 9
89 129.  84 1 3 2 .5 6 -  1 .7 2
77a 1 2 8 . 0 9 129 .71 -  1 .6 2
146a 1 2 9 . 2 3 128.  87 + 0 . 3 6
14 6b 1 2 9 . 3 0 128.  92 f 0 . 3 8
E X P E R I M E N T A L
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M a t e r i a l s  and  M e t h o d s
M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  in  open  c a p i l l a r i e s ,  an d  a r e  
u n c o r r e c t e d .
U n l e s s  o t h e r w i s e  s t a t e d ,  u l t r a v i o l e t  s p e c t r a  a r e  q u o te d  f o r  
m e t h a n o l i c  s o lu t i o n s ;  a n a l y t i c a l  s a m p l e s  w e r e  u s e d .
I n f r a r e d  s p e c t r a  w e r e  r e c o r d e d  f o r  nu jo l  m u l l s .
N m r  s p e c t r a  w e r e  r e c o r d e d  a t  100 M H z  f o r  10% s o l u t i o n s ,  w i th  
t e t r a m e t h y l s i l a n e  a s  i n t e r n a l  r e f e r e n c e .  S o d i u m  t r i m e t h y l -  
s i l y l p r o p a n e s u l p h o n a t e  w a s  u s e d  a s  i n t e r n a l  r e f e r e n c e  w h e n  
d e u t e r i u m  ox ide  w a s  the  s o lv e n t .
Abb r  e v ia  t ion  s 
s = s in g l e t  
d = d o u b le t  
t  = t r i p l e t  
q = q u a r t e t  
m  = m u l t i p l e t  
b = b r o a d  
DMSO = d i m e t h y l  s u lp h o x id e  
T F A  = t r i f l u o r o a c e t i c  a c id  
TM S  = t e t r a m e t h y l s i l a n e
3,24
Vi l s m e i e r  f o r m y l a t i o n s  
(i) P r e p a r a t i o n  of 1, 5 - d i a z a -  1, 1 , 5 ,  5 - t e t r a m e t h y l -  IH -  3 - p h e n y l  
p e n t a d i e n i u m  p e r c h l o r a t e  (24)
P h o s p h o r y l  c h l o r i d e  (27 m l ,  0. 3 m o le )  w a s  a d d e d  to c o o l e d  ;
and  s t i r r e d  d i m e t h y l f o r m a m i d e  ( 3 6 . 5  g, 0 , 5  m o l e ) ,  fo l l o w e d  by  
p h e n y l a c e t i c  a c i d  ( 1 3 . 6  g, 0 . 1  m o l e ) .  W h e n  th e  e x o t h e r m i c  
r e a c t i o n  had  c e a s e d ,  the  m i x t u r e  w a s  h e a t e d  and  s t i r r e d  a t  8 0 - 9 0 °  
u n t i l  c a r b o n  d io x id e  c e a s e d  to e v o l v e  ( c a . 3 h r s ) .  T h e  c o o le d  
r e a c t i o n  m i x t u r e  w a s  d e c o m p o s e d  by  i c e  (100 g) and  an  a q u e o u s  !|
m i x t u r e  w a s  s h a k e n  w i th  l i t t l e  c h a r c o a l ,  and  f i l t e r e d .  T h e  
v i n a m i d i n i u m  p e r c h l o r a t e  w a s  o b ta in e d  in  c r y s t a l l i n e  f o r m  by the  
a d d i t i o n  of  s o d i u m  p e r c h l o r a t e  (14 g) to th e  f i l t r a t e .  T h e  p r o d u c t
(20 g, 66%) w a s  f i l t e r e d  off an d  w a s h e d  w i th  a l i t t l e  a q u e o u s  s o d i u m
o 38 Qp e r c h l o r a t e  so lu t io n ;  i t  had  m p .  212 ( f r o m  e t h a n o l ) ,  l i t .  m-p. 200 -201
( f r o m  w a t e ^ .
(ii ) 1, 5 - D i a z a -  1 , 1 , 5 ,  5 - t e t r a m e t h y l -  IH -  S ^ p - n i t r o p h e n y l  p e n t a d i e n i u m
p e r c h l o r a t e  (61e)
3 - p - N i t r o p h e n y l  v i n a m i d i n i u m  p e r c h l o r a t e  (25 g, 72%) w a s
o b ta in e d  by the  s a m e  m e t h o d  a s  (i) ab o v e  and  h a d  m p .  22 7 °  ( f r o m  
73e th a n o l ) ,  l i t .  m p .  2 2 5 -2 2 6  ( f r o m  m e t h a n o l ) .
( i i i)  1, 5 - D i a z a - 3 - p - b r o m o p h e n y l -  1, 1 ,5 ,  5 - t e t r a m e t h y l -  I H - p e n t a d i e n i u m
p e r c h l o r a t e  (61b)
T h i s  s a l t  ( 1 0 . 5  g, 60%) p r e p a r e d  f r o m  d i m e t h y l f o r m a m i d e
( 1 8 . 3  g), p h o s p h o r y l  c h l o r i d e  ( 1 3 . 5  g) and p - b r o m o p h e n y l a c e t i c
a c i d  ( 1 0 . 2  g) h a d  m p .  1 3 0 - 1 3 2 °  ( f r o m  e th a n o l ) ,  \  316 n mA m a x
( L  35112),  ^  1580, 1280,  1200,  1100,  8 0 0 , 7 7 0 ,  760 ,  720 c m " \
_
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ne D M S O ] ,  2 . 2 4  (2H, s ) ,  2 . 3 2 - 2 . 4 0  ( 2 H ,d ) ,  2.  6 6 - 2 .  75 (2H, d ) ,
6 .7 4  (6H, s),  7 . 5 3  (6H, s) (Found;  C,  4 0 . 0 1 ;  H,  4 . 8 5 ;  N,  7 . 2 5  
^ 1 3 ^ 1 8 ® ^ ^ ^ ^ 2 ^ 4  C,  4 0 . 9 1 ;  H,  4 . 7 5 ;  N,  7.34%).
(iv) 1, 5 - D i a z a - 3 - p - c h l o r o p h e n y l - 1, 1, 5, 5 - t e t r a m e t h y l - I H -  
p e n t a d i e n i u m  p e r c h l o r a t e  (61a)
P h o s p h o r y l  c h l o r i d e  (27 m l ,  0. 3 m o l e )  w a s  a d d e d  to c o o l e d
an d  s t i r r e d  d i m e t h y l f o r m a m i d e  ( 3 6 . 5  g, ©.5 mole) ,  fo l lo w e d  by
p - c h l o r o p h e n y l a c e t i c  a c i d  (17 g, 0 . 1  m o l e ) .  T h e  m i x t u r e  w a s
h e a t e d  a t  8 0 - 9 0 °  f o r  6 h r s ,  c o o l e d  and  i c e  (100 g) w a s  t h e n  a d d e d
fo l lo w ed  by a  l i t t l e  c h a r c o a l .  T h e  m i x t u r e  w a s  f i l t e r e d  and  s o d i u m
p e r c h l o r a t e  (14 g) w a s  a d d e d  to  t h e  f i l t r a t e .  T h i s  g a v e  th e  c r u d e
v i n a m i d i n i u m  p e r c h l o r a t e  (22 g, 69%). T h e  p r o d u c t  h a d  m p .  2 4 4 -2 4  5°
( f r o m  e th a n o l ) ,  \  316 n m  (£. 26976),  1570,  1280,  1190,/ ' m a x  ‘ T m a x
1100,  800,  7 60 c m ” Tg [(^H )D M S O ]  2 . 2 2  (2H, s) ,  2 . 4 5 - 2 . 5 4  
( 2 H ,d ) ,  2 . 6 1 - 2 . 7 0  ( 2 H ,d ) ,  6 .7 4  ( 6 H , s ) ,  7 . 5 3 ( 6 H ,  s ) .  (Found;
C ,  4 6 . 0 9 ;  H ,  5 . 4 6 ;  N ,  8 . 1 3  C H C l^ N  r e q u i r e s ;  C ,  4 6 . 3 1 ;
H, 5 . 3 8 ;  N, 8 .31%)
(v) 1, 5 - D i a z a -  1, 1 , 5 ,  5 - t e t r a m e t h y l - l H - 3 - p - t o l y l  p e n t a d i e n i u m  
p e r c h l o r a t e  (61d)
P h o s p h o r y l  c h l o r i d e  ( 1 3 . 5  m l ,  0 , 1 5  m o l e )  w a s  s low ly  
a d d e d  to  c o o l e d ,  s t i r r e d  d i m e t h y l f o r m a m i d e  ( 1 8 . 2  g, 0 . 2 5  m o l e ) , 
f o l l o w ed  by p - t o l y l a c e t i c  a c i d  ( 7 . 5  g, 0 . 0 5  m o l e ) .  T h e  r e a c t i o n  
m i x t u r e  w a s  h e a t e d  a t  8 0 - 9 0 °  f o r  4 h r s ,  c o o l e d  and  p o u r e d  onto  
i c e  (50 g ) ; i t  w a s  s w i r l e d  w i th  a  l i t t l e  c h a r c o a l  an d  f i n a l l y  f i l t e r e d .  
S o d i u m  p e r c h l o r a t e  (7 g) w a s  a d d e d  to the  f i l t r a t e  and  t h i s  gave  
c o l o u r l e s s  c r y s t a l s  w h ic h  w e r e  f i l t e r e d  off  a n d  w a s h e d  wi th  a
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l i t t l e  a q u e o u s  s o d i u m  p e r c h l o r a t e  s o lu t i o n  an d  f i n a l ly  w i th  e t h e r .
T h e  p r o d u c t  ( 7 . 9  g, 50%) h a d  m p ,  1 5 0 - 1 5 2 °  ( f r o m  e th a n o l ) ,
\  316 n m  (& 49417) ,  S  1580,  1290,  1200,  1100,  810,A m a x  '  ^ m a x
760 ,  720  c m " ^  7? [ ( ^ H ^ A c é to n e  ], 2 . 2 0  ( 2 H , s ) ,  2 . 7 2  ( 4 H , s ) ,
6 . 6 5  ( 6 H , s ) ,  7 . 4 2  ( 6 H , s ) ,  7 . 6 2  ( 3 H , s ) .  (F ound :  C ,  5 3 . 0 0 ;  H,  6 . 7 0 ;
N, 9 . 0 0  CIN r e q u i r e s ;  C,  53. 08; H,  6. 68; N, 8.84%)
(vi) 1, 5 - D i a z a -  1, 1 , 5 ,  5 - t e t r a m e t h y l  - l H - 3 - o - to ly l  p e n t a d i e n i u m  
p e r c h l o r a t e  (61f)
T h i s  s a l t  w a s  p r e p a r e d  by  t h e  s a m e  m e t h o d  a s  ab o v e  (v);
i t  h a d  m p .  1 8 2 - 1 8 3 °  ( f r o m  e t h a n o l ) ,  315 n m  ( 4 8150),
.5 1590,  1290,  1210,  1100,  800,  750 ,  720 c m ” \  Y  [ T F A ] ,' m a x  *• ■'
2 . 3 7  ( 2 H , s ) ,  2.  6 2 - 2 . 7 8  ( 4 H , m ) ,  6 . 6 6  (6H, s) ,  7 . 4 6  (6H, s) ,  7 . 7 3  
( 3 H , s ) .  (Found :  C,  52. 87; 13, 6 . 7 2 ;  N,  9 . 0 7  C , ^ H _ , C l N ^ O ,i i  i C
r e q u i r e s  C,  5 3 . 0 8 ;  H,  6 . 6 8 ;  N,  8 .84%)
(vii) 1, 5 - D i a z a - 3 - p - m e t h o x y p h e n y l -  1 , 1 , 5 ,  5 - t e t r a m e t h y l -  IH -  
p e n t a d i e n i u m  p e r c h l o r a t e  (61c)
T h e  s a m e  m e t h o d  w a s  u s e d  a s  in  (v) in  o r d e r  to  o b t a in  t h i s
v i n a m i d i n i u m  s a l t .  T h e  p r o d u c t  ( 8 . 5  g, 51%) h a d  m p .  1 2 6 - 1 2 7 °  |
( f r o m  e th a n o l ) ,  \ 316 n m  (£, 40600) ,  1580,  1280,  1200,  !A m a x  ' ' m a x
1 21070,  800,  720  c m "  , "C [( H ) A c e to n e  ], 2 . 2 0  ( 2 H , s ) ,  2 . 6 4 - 2 . 7 3  |
( 2 H ,d ) ,  2.  9 3 - 3 . 0 2  ( 2 H ,d ) ,  6 . 1 6 ( 3 H , s ) ,  6 . 0 5 ( 6 H , s ) ,  7 . 4 0  ( 6 H , s ) .  v|i(F ound ;  C ,  5 0 . 5 0 ;  H,  6 . 3 2 ;  N,  8 . 3 2  1 4 ^ 2 i ^ ^ ^ 2 ^ 5  r e q u i r e s :  v|
C ,  5 0 . 5 2 ;  H ,  6 . 3 6 ;  N ,  8 .41%) ' 1
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(vii i ) 1, 5 - D i a z a - l ,  1, 5, 5 - t e t r a m e t h y l - - I H - 3 - p - b i p h e n y l  p e n t a d i e n i u m  
p e r c h l o r a t e  (61 g)
V i l s m e i e r  r e a g e n t  w a s  p r e p a r e d  by  a d d i n g  p h o s p h o r y l
c h l o r i d e  (7 ml)  to c o o l e d ,  s t i r r e d  d i m e t h y l f o r m a m i d e  (9.  1 g).
4 - B i p h e n y l  a c e t i c  a c i d  ( 5 , 3  g) w a s  a d d e d  to t h i s  m i x t u r e  w h ich  w a s
h e a t e d  a t  8 0 - 9 0 °  f o r  20 h r s .  T h e  m i x t u r e  w a s  d e c o m p o s e d  by
a d d i t i o n  of  i c e  (30 g) and th e  o r g a n i c  l a y e r  w a s  e x t r a c t e d  w i th
c h l o r o f o r m  (3 x  30 m l ) .  T h e  c h l o r o f o r m  l a y e r  w a s  d r i e d  o v e r
a n h y d r o u s  s o d i u m  s u lp h a t e  and  the  so lu t io n  w a s  c o n c e n t r a t e d
in v a c u o  . T h i s  gave  a  h e a v y  s y r u p y  m a t e r i a l  to  w h ic h  m e t h a n o l
(5 m l )  a n d  p e r c h l o r i c  a c i d  (5 m l ,  60%) w e r e  a d d e d .  T h e  b r o w n
r u b b e r y  m a t e r i a l  so o b ta in e d  w a s  t r i t u r a t e d  w i th  w a t e r  to  give a
so l id  w h ic h  w a s  f i l t e r e d  off and  w a s h e d  w i th  e t h e r .  T h e  p r o d u c t
(5. 6 g, 59%) h a d  m p .  1 4 2 - 1 4 5 ° ,  \  3 1 5 ( 8 .  25762) ,  ^'  ® ' A m a x   ^m a x
1580,  1290,  1210,  1100,  810, 750,  700 cm"^^ [(^H )DM SO]
2 . 2 1  ( 2 H , s ) ,  2 . 2 3 - 2 . 6 6  ( 9 H , c . m ) ,  6 . 7 5  ( 6 H , s ) ,  7 . 5 0  (6H, s ) .
(F ound :  C ,  5 9 . 8 1 :  H,  5 . 8 9 ;  N,  7 . 1 0  C H^^CIN^O^ r e q u i r e s :
C ,  6 0 . 2 4 ;  H ,  5 . 8 9 ;  N.  7 .40% )
(ix) 1, 5 - D i a z a - l ,  1 , 5 ,  5 - t e t r a m e t h y l - 3 - 2 - n a p h t h y l - l H -
p e n t a d i e n i u m  p e r c h l o r a t e  (61h)
T h i s  s a l t  w a s  p r e p a r e d  u s i n g  the  s a m e  m e t h o d  a s  th a t  u s e d
alcove (i) f o r  i t s  p h e n y l  a n a l o g u e .  I t  h a d  m p .  1 8 9 - 1 9 0 °  ( f r o m  
73 oethano]^, l i t .  m p .  2 03 -204  ( f r o m  e thanol)  X m a x  ( 6- 37928) ,
^  1580,  1290,  1210,  1100, 820,  720 c m ” \  f  [ ( ^ H j D M S O l• m a x  / ^  D
1 . 8 8  ( 2 H , m ) ,  1 . 9 2 - 2 . 4 5  ( 7 H , m ) ,  6. 6 6 - 6 . 7 4  ( 6 H , d ) ,  7 . 4 5 - 7 . 8 4  (6H, d) 
(Found :  C ,  57 .  80; H,  6 . 0 0 ;  N ,  7 . 8 0  C H^^CIN^O^ r e q u i r e s :
C,  57.  87; H ,  6 . 1 0 ;  N,  7 .90%)
1 2 8
(x) 1, 5 - D i a z a -  1, 1 , 5 ,  5 - t e t r a m e t h y l -  3-|3 - n a p h t h y l -  I H - p e n t a d i e n i u m  
p e r c h l o r a t e  (611)
P r e p a r e d  by  th e  s a m e  m e t h o d  a s  (i) a b o v e  t h i s  s a l t  (30 g,
85%) h a d  m . p ,  2 0 3 - 2 0 4 °  ( f r o m  e t h a n o l ) ,  ( G. 50806) ,
1590, 1290,  1210,  1100,  9 7 0 , 8 2 0 ,  795 ,  7 7 0 ,7 2 0  c m ” \m a x
Y t(^ H ^ )D M S O ] ,  1 . 9 3  ( 2 H , m ) ,  2 . 0 - 2 . 5 8  ( 7 H , m ) ,  6 . 6 6 - 6 . 7 2  (6 H ,d )
7 . 4  6 - 7 . 6 0  (6 H ,d )  (Found: C ,  57.  23; H,  6. 12; N ,  7 . 8 0  C H ^^ C IN ^ O ^  
r e q u i r e s :  C,  5 7 . 8 7 ;  H ,  6 . 1 0 ;  N, 7*90%)
(xi) 3 - C h l o r o - 2 - p h e n y l - b u t - 2 - e n a l s
(76T h i s  compound;;,  w a s  p r e p a r e d  by  th e  l i t e r a t u r e  m e t h o d  
and  w a s  u s e d  w i th o u t  f u r t h e r  p u r i f i c a t i o n  f o r  th e  p r e p a r a t i o n  of 
the  fo l lo w in g  p e n t a d i e n i u m  p e r c h l o r a t e :
1, 5 - D i a z a -  1, 5 - d i p h e n y l - 2 - m e t h y l - 3 - p h e n y l -  I H - p e n t a d i e n i u m  
p e r c h l o r a t e
T h e  u n p u r i f i e d  s a m p l e  of the  c h l o r o v i n y l a l d e h y d e  (1 1 .7  g,
65 m m o l e )  v /as  d i s s o l v e d  in  e th a n o l  (50 m l ) .  A n i l i n e  (25 g, 130 
m m o l e )  i n  e t h a n o l  (20 m l )  w a s  a d d e d  to t h i s  s t i r r e d  s o lu t i o n  a t  
r o o m '  t e m p e  r a t u r e  fo l lo w e d ,  a f t e r  c_a 5 m i n s ,  by  s low  a d d i t i o n  
of p e r c h l o r i c  a c i d  ( 5 . 5  g) .  T h e  y e l lo w  c r y s t a l l i n e  p r o d u c t  
( 1 3 . 5  g, 50%) w h ic h  f o r m e d  a f t e r  30 m i n s  w a s ' f i l t e r e d  off and  
w a s h e d  w e l l  w i th  e t h e r .  T h e  p r o d u c t  h a d  m . p .  145- 146°C ,
360 n m  and 280 n m  ( s h o u ld e r )  ( è  23121) ,  ^  3300,  1630,'m a x  ' ' / » I ij ia x
1 5 9 0 , 1300,  1160,  1080,  750 ,  720 ,  690 c m " *  , f  [ (^H^)DMSOj,
1 . 6 7 - 1 . 9 3  ( l H , b , m ) ,  2 . 3 0 - 2 . 8 3  ( 1 5 H , m ) ,  5. 6 7 - 6 .  63 (NH, b) ,
7 . 5 3  ( 3 H , s ) .  (Found;  C,  63. 39; H,  5 .9 1 ;  N,  6 . 6 5  C „ H  CIN^O^
r e q u i r e s ;  C ,  6 5 . 0 0 ;  H,  5 . 1 3 ;  N, 6.78%)
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(xii) 3 - C h l o r o - . 2 - m e t h y l - 4 - p h e n y l - b u t - 2 - e n a l s
D i m e t h y l f o r m a m i d e  ( 5 . 5  ml)  w a s  a d d e d  to c o o l e d  phosphoi -y l  
c h l o r i d e  (5 m l )  a n d  th e  m i x t u r e  w a s  s t i r r e d  f o r  30 m i n s  in  a n  i c e  
b a t h .  B e n z y l  e t h y l  k e t o n e  (5 m l )  w a s  a d d e d  d r o p w i s e  o v e r  a  
p e r i o d  of £ a  30 m i n s  to  t h i s  m i x t u r e  w h ich  w a s  s t i r r e d  f u r t h e r  f o r  2 
d a y s .  T h e  c o m p l e x  w a s  d e c o m p o s e d  w i th  i c e  an d  th e  p r o d u c t  
e x t r a c t e d  w i th  m e t h y l e n e  c h l o r i d e .  T h e  o r g a n i c  l a y e r  w a s  w a s h e d  
s u c c e s s i v e l y  w i th  s a t u r a t e d  a q u e o u s  s o d iu m  c a r b o n a t e  and  w i th  
w a t e r .  T h e  p r o d u c t  w a s  f i n a l l y  d r i e d  o v e r  a n h y d r o u s  s o d iu m  
s u lp h a t e .  R e m o v a l  of  th e  s o l v e n t  in  v a c u o  g a v e  th e  c r u d e  c h l o r o -  
v i n y l a ld e h y d e  ( 5 . 2  g, 79%), w h ic h  w a s  u s e d  to  p r e p a r e  the  fo l lo w in g  
v i n a m i d i n i u m  s a l t .
1, 5 - D i a z a - ^ - b e n z y l - 3 - m e t h y l -  1, 5 - d i p h e n y l -  I H - p e n t a d i e n i u m  
p e r c h l o r a t e
A n i l i n e  ( 4 . 7  g,  50 m m o l e s )  in  e th a n o l  (15 m l )  w a s  a d d e d  to
th e  u n p u r i f i e d  c h l o r o v i n y l a l d h y d e  ( 4 . 9  g, 25 m m o l e s )  in e th a n o l
(10 m l ) .  S low a d d i t i o n  of p e r c h l o r i c  a c i d  ( 2 . 5  g, 60%) to  t h e
m i x t u r e  g a v e  th e  p e n t a d i e n i u m  p e r c h l o r a t e  a f t e r  ca  15 m i n s .
T h e  p r o d u c t  (3 g, 29% ) w a s  f i l t e r e d  off  and  w a s h e d  w e l l  w i th  e t h e r .
I t  h a d  m . p .  1 6 7 - 1 6 8 ° ,  X 340 n m  and  305 n m  ( s h o u ld e r )  (& 34152)m a x  ' /
' ^ m a x ^ ^ ® ^ *  1530,  1600,  1540,  1300,  1160, 1100,  750 ,  720,  690 
c m " \  % [ ( ^ H ^ )D M S O ] ,  1 . 4 8 - 1 . 7 0  ( l H , b , m ) ,  2 .  5 1 - 2 .  99 (15H, c , m ) ,
5 . 6 5  ( 2 H , s ) ,  6 . 2 0 - 6 .  60 (N H ,b ) ,  7 . 8 6  ( 3 H , s  ) ,  (F ound :  C , 6 4 .7 6 ;
H ,  5 . 2 9 ;  N,  6 . 5 2  r e q u i r e s :  C,  6 4 . 7 1 ;  H,  5 . 4 3 ;
N, 6 .56%)
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P r e p a r a t i o n  of N r - / a c e t i c ) - p y r i d i n i u m  c h l o r i d e
P y r i d i n e  ( 1 0 , 3  m l )  w a s  s lo w ly  a d d e d  to a s t i r r e d  so lu t io n  
of c h l o r o a c e t i c  a c i d  ( 9 .4  g) in  a c e t o n i t r i l e  (50 m l ) .  T h e  
m i x t u r e  w a s  w a r m e d  a t  7 5 - 8 0 ^ C  f o r  4 5 m i n s  an d  k e p t  a t  r o o m  
t e m p e r a t u r e  o v e r n i g h t .  A d d i t i o n  of e t h e r  gave  a  w h i t e  p o w d e r y  
so l id  w h i c h  w a s  f i l t e r e d  off.  I t  had  m . p ,  196°  (d e c o m p . ) . , .
(xi i i)  1, 5 - D i a z a -  1 , 1 , 5 ,  5 - t e t r a m e t h y l -  M -  3 - N - p y r i d i n y l - p e n t a d i e n i u m  
d i p e r c h l o r a t e
P h o s p h o r y l  c h l o r i d e  (4 3 m l ) ,  fo l lo w e d  by  th e  p y r i d i n i u m  
c h l o r i d e  ( 2 7 . 2  g), w a s  a d d e d  s lo w ly  to  c o o l e d ,  s t i r r e d  d i m e t h y l ­
f o r m a m i d e  ( 5 8 .4  g) . T h e  m i x t u r e  w a s  h e a t e d  a t  6 0 - 7 0 °  w i th  
s t i r r i n g  f o r  12 h r s  and  k e p t  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .
T h e  V i l s m e i e r  c o m p l e x  w a s  c o o l e d  in  an  i c e / s a l t  m i x t u r e  and  
d e c o m p o s e d  by v e r y  s low a d d i t i o n  of  m e t h a n o l  (200 m l)  w i th  
s t i r r i n g .  P e r c h l o r i c  a c i d  (20 m l ,  70%) w a s  s lo w ly  a d d e d  to 
t h e  s t i r r e d  m i x t u r e  f o l lo w e d  b y  e t h e r  (100 m l ) .  T h e  so l id  p r o d u c t  
(20 g, 32%) o b ta in e d  w a s  f i l t e r e d  off .  I t  had  m . p .  1 8 0 - 1 8 2 ° ,
\  305 n m  and 236 n m  ( s h o u l d e r  ) ( & 10442) ,  -O 1620,  1300,^ m a x   ^ '  ’ m a x
1200,  1100, 820,  800,  720  c m " \  T [ ( ^ H  ) A c e t o n e ] ,  0 . 7 3 - 0 .  80 (2H, d ) , 
0 . 9 8 - 1 .  1 ( l H , t ) ,  1 . 5 6 - 1 . 6 3  ( 2 H , d ) ,  1 .8 2  ( 2 H , s ) ,  6 . 6 2  (6H, s),
7 . 4 5  ( 6 H , s ) .  (Found :  C ,  3 4 . 5 8 ;  H ,  4 . 7 4 ;  N,  9 . 9 9  
r e q u i r e s :  C ,  3 5 . 6 6 ;  H ,  4 . 7 3 ;  N,  10 .39% ) .  T h i s  w a s  the  b e s t  
a n a l y s i s  w h ic h  w a s  o b t a in e d  a f t e r  r e p e a t e d  a t t e m p t s  a l t h o u g h  i t  
p r o v i d e d  th e  r e q u i r e d  d i h y d r o d i a z e p i n i u m  s a l t  s a t i s f a c t o r i l y .
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Preparation^ of 1%:Pî^lP&yL^lPE4É^_
T h i s  s a l t  w a s  p r e p a r e d  by the  s a m e  m e t h o d  a s  i t s  p y r i d y l  
a n a l o g u e ,  an d  w a s  u s e d  u n p u r i f i e d  f o r  the p r e p a r a t i o n  of the  
fo l low ing  p e n t a d i e n i u m  sa l t :
(xiv)  A t t e m p t e d  p r e p a r a t i o n  of 1, 5 - d i a z a - l ,  1, 5, 5 - t e t r a m e t h y l - I H -
- N - p ic o ly l  p e n t a d i e n i u m  d i p e r c h l o r a t e
T h e  s a m e  m e t h o d  w a s  u s e d  to p r e p a r e  t h i s  s a l t  a s  f o r  i t s
p y r i d y l  a n a l o g u e .  T h e  s a l t  o b t a in e d  had  m . p .  1 7 0 -1 8 0 ^  ( f ro m
a c e t o n i t r i l e / e t h e r ) , 303 n m  and  232 n m  ( s h o u l d e r )  ( ^  13038),
^  1620,  1400,  1300, 1200,  1170,  1100,  810,  780 ,  720 c m " \^ m a x
T [ ( ^ H ^ ) D M S 0 ]  0 . 9 2 - 1 .  16 ( 2 H , b , m ) ,  1 . 7 3 - 2 . 1  ( 4 H , b , m ) ,  6 .6 1  (6H, s),
7 . 2 6  (3H, s),  7 . 4 6  (6H, s ) .  (Found: C,  29. 03; H ,  4 . 1 5 ;  N,  7 . 7 8  
^ 1 2 ^ 2 1 ^ ^ 2 ^ 3 ^ 8  ^ G qui re s :  C ,  3 5 . 4 8 ;  H,  5 . 2 1 ;  N ,  1 0 .3 4 % ) .  T h i s  
a n a l y s i s  r e p r e s e n t s  C :H :N  r a t i o  13:22:3 .
P r e p a r a t i o n  of c y c l i c  p r o d u c t s  f r o m  1, 5 - d i a z a - 1, 1, 5, 5 - t e t r a m e t h y l -  
I H - 3 - pheny l  p e n t a d i e n i u m  p e r c h l o r a t e  
• R e a c t i o n s  w i th  1 , 2 - d i a m i n e s  
T y p i c a l  p r o c e d u r e :
2,  3 - D i h y d r o - 6 - p h e n y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  (62a)
E t h y l e n e d i a m i n e  ( 0 .2 7  g, 4 . 5  m m o l e s )  in  m e t h a n o l  (10 m l )  
w a s  a d d e d  in  one  p o r t i o n  to th e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 3 6  g,
4 , 5  m m o l e s )  in  m e t h a n o l  (150 m l ) ,  and the  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f lu x  f o r  ca. 20 m i n s .  E v a p o r a t i o n  of t h e  s o l v e n t  in  v a c u o  
gave  c r y s t a l s  of  d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e .  C r y s t a l l i s e d  
f r o m  e t h a n o l  ( 1 .1  g, 89%), i t  had  m . p .  1 7 7 - 1 7 8 ° ,  X^^iax
246 n m  ( ^ 7 4 0 0  an d  10900),  ^  3300 ,  1620, 1530, 1310,  1100 c m " \'  ^ ’ m a x
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T [ T F A ] ,  1 . 5 - 1 . 8 6  (2 H ,b ) ,  2 .06 -^2 .14  (2 H ,d ) ,  2 .  5 8 - 2 .  82 (5H, m ) ,
6 . 0 - 6 .  18 ( 4 H , m ) .  (Found: C ,  4 8 . 4 ;  H,  4.  9; N.  1 0 . 2
r e q u i r e s :  C ,  4 8 . 4 5 ;  H,  4 . 7 5 ;  N,  10.3%)
T h e  fo l low ing  d i h y d r o d i a z e p i n i u m  s a l t s  w e r e  p r e p a r e d  by  
th e  s a m e  m e t h o d :
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l -  6 - p h e n y l -  I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  (62b)
T h i s  s a l t  ( 0 .7  3 g, 82%), p r e p a r e d  by  h e a t i n g  a  m i x t u r e  of
the  p e n t a d i e n i u m  p e r c h l o r a t e  (0. 82 g, 3 m m o l e s )  a n d  N, N ’-
d i m e t h y l e t h y l e n e d i a m i n e  (0 .2 7  g, 3 m m o l e s )  in  m e t h a n o l  (110 ml)
u n d e r  r e f l u x  f o r  c_a Zj  h r s ,  h a d  m . p .  1 5 4 - 1 5 6 °  ( f r o m  e thano l )
\  367 a n d  253 n m  ( £  12160 and 12814) A 1640,  1560, 1330,^ m a x  .. '  ' m a x
1250,  1100 c m ’ \  T [ ( ^ H  )DMSO],  2 . 0 2  ( 2 H , s ) ,  2 . 6 5  ( 5 H , s ) ,  6 . 2  
( 4 H , s ) ,  6 .5 1  ( 6 H , s ) .  (Found:  C,  5 1 .8 6 ;  H,  5 . 8 4 ;  N,  9 .4 4  
r e q u i r e s :  C,  5 1 . 8 7 ;  H, 5 . 6 5 ;  N,  9 .31%)
2,  3 - D i h y d r o - 1 - m e t h y l - 6 - p h e n y l - I H - 1, 4 - d i a z e p i n i u r n  p e r c h l o r a t e  (62c) ‘
T h i s  s a l t  ( 2 , 5  g, 88%), p r e p a r e d  by  h e a t i n g  a  m e t h a n o l i c
s o lu t io n  of  th e  p e n t a d i e n i u m  p e r c h l o r a t e  (3 g, 10 m m o l e s )  an d  N -
m e t h y l e t h y l e n e d i a m i n e  (0 .7  g, 10 m m o l e s )  u n d e r  r e f l u x  f o r  1-| h r s ,
had  m . p .  1 5 0 - 1 5 1 °  ( f r o m  e th a n o l ) ,  \  363 and  251 n m  ( Ù. 1024 0' / 'm a x
and  12698),  ^^00, 1640,  1540,  1350, 1100 c m " \  T [ ( ^ H , ) A c e t o n e ] ,
1 . 9 5 - 1 . 9 9  (2H,»»?), 2 . 6 2  ( 5 H , s ) ,  6 . 0 2  ( 4 H , s ) ,  6 . 3 2  ( 3 H , s ) .  (Found:
C, 5 0 . 2 2 ;  H ,  5 . 2 3 ;  N,  9 , 7 7  r e q u i r e s :  C ,  5 0 . 1 2 ;
H ,  5 . 3 7 ;  N,  9. 81%)
2, 3 - D i h y d r o - 2 - m e t h y l - 6 - p h e n y l -  l H - 1 ,  4 - d i a z e p i n i u m  p e r c h l o r a t e  (62d) 
P r e p a r e d  f r o m  th e  p e n t a d i e n i u m  p e r c h l o r a t e  (3 g, 10 
m m o l e s )  and  1, 2 - d i a m i n o p r o p a n e  (0 .7  g, 10 m m o l e s ) ,  t h i s  s a l t
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(2 ,4  g, 86%) h a d  m . p ,  105° ( f r o m  e th a n o l ) ,  353 and  24 5 n m
( £-7979 and  12217),  S  3300, 1640,  1550, 1340,  1100 c m " \m a x
T [ ( ^ H j A c e t o n e ] ,  1 . 8 6  ( l H , d ) ,  1 .9 7  ( l H , d ) ,  2 . 6 3 ( 5 H , s ) ,
5 . 6 0 - 5 .  86 ( l H , b ) ,  6 . 1 6  ( 2 H ,d ) ,  8. 5 6 - 8 .  63 (3H, d ) . (Found:
C ,  5 0 . 0 7 ;  H ,  5 . 3 6 ;  N,  9 . 7 9  C H CIN r e q u i r e s :  C,  50 .22;
H, 5 .23; N, 9.-77%)
2, 3 - D i h y d r o - 2, 2 - d i m e t h y l -  6 - p h e n y l -  IH -  1, 4 - d i a z e p  in i u m  p e r c h l o r a t e  (fâe) 
T h i s  s a l t  ( 1 . 8  g, 60%), p r e p a r e d  by  h e a t i n g  a m e t h a n o l i c  
s o lu t io n  of  th e  p e n t a d i e n i u m  p e r c h l o r a t e  (3 g, 10 m m o l e s )  an d  1 , 2 -  
d i a m i n o -  2 - m e t h y l p r o p a n e  ( 0 . 9  g, 10 m m o l e s )  u n d e r  r e f l u x  f o r  c a
3 h r s ,  h a d  m . p .  1F6—1Fg° ( f r o m  e th an o l ) ,  \  352 an d  24 6 n m/ /^xnax
( Ù6799 and  104 60),  ^  3300, 1640,  1520,  1360 ,  1100 c m “ \* m a x
T[(^H j A c e t o n e ] ,  0 . 0 5 - 0 . 5  ( 2 H ,b ) ,  1 . 7 6 - 1. 90 ( I H ,  b) ,  1 . 9 8 - 2 . 1 2  
( l H , b , d ) ,  2 . 6 2  ( 5 H , s ) ,  6 . 2 - 6 . 4 6  (2 H ,b ) ,  8 .5 4  ( 6 H , s ) .  (Found:
C, C l .  81; H,  5 . 7 1 ;  N,  9 . 5 4  C ^ ^H ^ ^ C IN ^ O ^  r e q u i r e s :  C,  5 1 . 8 7 ;
H, 5 . 6 5 ;  N,  9 .31%)
2, 3 - C y c l o h e x a n o -  2, 3 - d i h y d r o  - 6 - p h e n y l -  IH - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e  f62g)
A m e t h a n o l i c  s o lu t i o n  of th e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 2  g,
4 m m o l e s )  and  of  1, 2 - d i a m i n o c y c l o h e x a n e  (0 .4  6 g, 4 m m o l e s )  w a s
h e a t e d  u n d e r  r e f l u x  f o r  q a  8 h r s ,  a n d  the  c r y s t a l s  (1 g, 74%) w h ic h
r e s u l t e d  a f t e r  w o r k i n g  up  th e  r e a c t i o n  m i x t u r e  h a d  m . p .  27-6-22,7°
( f r o m  e th a n o l ) ,  247 n m  ( ^  8627 an d  14509),
^  3300, 1640,  1500,  1370,  1100 c m " \  T  [ ( ^ H j D M S O ] ,• m a x  D
- 0 . 6 -  0 (2 H ,b ) ,  2 .2 2  (2H, s) ,  2 . 6 2  ( 5 H , s ) ,  6 . 6 - 6 . 8 8  (2 H ,b ,m ) ,
8 . 0 6 - 8 . 8 2  ( 8 H , b , c , m ) .  (F ound :  C ,  54.  89; H,  6 , 0 1 ;  N,  8 .41
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CIN^O^ r e q u i r e s :  C ,  5 5 . 0 9 ;  H ,  5. 82; N,  8.57%)
1, 4 - D i b e n z y l - 2,  3 - d i h y d r o -  6 - p h e n y l  - IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  (62f)
P r e p a r e d  f r o m  a  m e t h a n o l i c  s o lu t io n  of the  p e n t a d i e n i u m
p e r c h l o r a t e  ( 1 . 5  g, 5 m m o l e s )  and  N, N ' - d i b e n z y l e t h y l e n e d i a m i n e
( 1 . 2  g, 5 m m o l e s )  w h ic h  w a s  h e a t e d  u n d e r  r e f l u x  f o r  3 h r s ,  t h i s  s a l t
( 1 . 8 3  g, 82%) h a d  m .  p .  218-222°  ( f r o m  a c e t o n i t r i l e ) ,  \  372 an d/^max
253 n m ,  { t  13022 and  17929) ,  %  1640,  1590,  1550,  1340, 1100. ’ ^  m a x
c m " \  T  [T F A ]  1. 97 (2H, s) ,  2. 5 4 - 2 .  65 (15H, c ,  m ) , 5 . 1 3  ( 4 H , s ) ,  
6 . 2 6 - 6 . 5 2  ( 4 H , b ) .  (Found:  C,  6 6 . 0 8  ; H ,  5. 89; N,  6 .1 1  
^ 2 5 ^ 2 5 ^ ^ ^ 2 ^ 4  G , 6 6 . 2 3 ;  H,  5 . 5 2 ;  N,  6 .18%
P r o d u c t  f r o m  a r e a c t i o n  of the  p e n t a d i e n i u m  p e r c h l o r a t e  and  
p i p e r a z i n e
T h e  p ro d u c t  o b t a i n e d  ( 1 , 2 8  g,  81%) by  h e a t i n g  a m e t h a n o l i c  
s o lu t i o n  of t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 5  g, 5 m m o l e s )  and  
p i p e r a z i n e  h y d r a t e  (1 g, 5 m m o l e s )  u n d e r  r e f l u x  f o r  1 h r  h a d  
m . p .  1 5 2 - 1 5 5 °  ( d e c o m p . )  f r o m  e t h a n o l ,  and  m i x e d  m . p .  w i th  the  
p e n t a d i e n i u m  p e r c h l o r a t e  1 4 2 - 1 7 4 ° ,  T h e  p r o d u c t  c o u ld  no t  be 
i d e n t i f i e d  by  i t s  n m r  and  th e  m i c r o a p a l y s i s .  (F o u n d :  C,  5 1 . 9 1 ;
H, 6 . 6 6 ;  N,  1 1 , 0 2 ,  w h ic h  r e p r e s e n t s  C :H :N  r a t i o  11:17:2)
P r e p a r a t i o n  of d i h y d r o d i a z e p i n i u m  s a l t s  u s i n g  p _ - subs t i tu ted  3 - a r y l  
v i n a m i d i n i u m  s a l t s
(a) 5 - d i^ z a - _ l j_ ^  5, 5 - t e t r a ­
m e t h y l - I H - 3 - jg - to ly l  p e n t a d i e n i u m  p e r c h l o r a t e  
2,  3 - D i h y d r o -  6 - p - t o l y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  ( ’^ ^^)
E t h y l e n e d i a m i n e  ( 0 . 3  g, 5 m m o l e s )  in  m e t h a n o l  (10 ml)  w a s  
a d d e d  in  one p o r t i o n  to t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 5 8  g, 5 m m o l e s )
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d i s s o l v e d  in  m e t h a n o l  (30 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r
r e f l u x  f o r  1 h r ,  c o n c e n t r a t e d  in v a c u o  , and  t h i s  gave  c r y s t a l s
( 1 , 2  g, 84%) w h ic h  had  m . p ,  2 0 6 - 2 1 0 °  ( f r o m  e th a n o l ) ,  Xj^^ax
and  24 8 n m  ( L 6758 an d  14335),  ^  3300,  1640,  1550,  1350, ^m a x
1100,  820 c m "  ^  T  [ ( ^ H J A c e t o n e ] ,  2. 0 - 2 .  09 (2H, d) , 2 . 8 0  ( 4 H , s ) ,  
6 . 2 0 - 6 . 3 4  ( 4 H , b , m ) ,  7 . 6 9  ( 3 H , s ) .  (Found: C,  5 0 . 8 4 ;  H,  5 . 2 8 ;  i
N,  9 . 4 8  r e q u i r e s :  G, 5 0 .2 7 ;  H ,  5 . 2 7 ;  N ,  9 .78%) "i
I2,  3 - D i h y d r o -  1, 4 - m e t h y l - 6 - j g - t o l y l - I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ( 6 3 b )  |
■IN, N ' - D i m e t h y l e t h y l e n e d i a m i n e  ( 0 . 1 8  g, 2 m m o l e s )  in  m e t h a n o l  
(2 m l )  w a s  a d d e d  to  the  p e n t a d i e n i u m  s a l t  ( 0 . 6 3  g, 2 m m o l e s )  |Id i s s o l v e d  in  m e t h a n o l ' ( 3 0  m l ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  Ij
f o r  2 h r s ,  an d  r e m o v a l  of s o lv e n t  in  v a c u o  y i e ld e d  p r o d u c t  ( 0 . 5  g,
80%), w h ic h  h a d  m . p .  1 8 0 - 1 8 2 °  ( f r o m  e th an o l ) ,  X ^ a x  ^34 n m
( È 9 7 8 9  and  12943) , ^  1640,  1570,  1380, 1100,  830 c m " \' ^  m a x
» g [ ( % ^ ) D M S O ] ,  2 . 0 5  ( 2 H , s ) ,  2 . 7 9  ( 4 H , s ) ,  6 . 2 3  (4H, s),  6 .54  ( 5 H , s ) ,
7 . 7 2  (3H, s) .  (Found: G , 53.  63; H,  6 . 6 4 ;  N , 8 . 2 7  G ^^ H  GIN^O^ 
r e q u i r e s :  G , 5 3 . 5 2 ;  H,  6 . 0 7 ;  N, 8.88%)
2, 3 - D i h y d r o -  1- m e t h y l - 6 - p - t o l y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T h e  s a l t  ( 1 . 2  g, 80%), p r e p a r e d  f r o m  a  m e t h a n o l i c  s o lu t i o n
of the  p e n t a d i e n i u m  s a l t  ( 1 . 5 8  g, 5 m m o l e s )  and  N - m e t h y l e t h y l e n e -
d i a m i n e  ( 0 .3 7  g, 5 m m o l e s )  b y  h e a t i n g  i t  u n d e r  r e f l u x  f o r  3 h r s ,
h a d  m . p .  1 1 8 -1 2 0 °  ( f r o m  e th a n o l ) ,  \  366 and  252 n m  ( S_,9604 ^ / ' m a x
and  14552) ,  3300 ,  1640,  1550,  1370,  1100,  830 c m "  \' .  '  m a x
T [ ( ^ H ^ ) A c e t o n e / T F A  ], 1 . 8 6  ( 2 H , s ) ,  2 . 7 6  ( 4 H , s ) ,  6 . 0  ( 4 H , m ) ,
6 . 3 3  (3H, s),  7 .  67 (3H, s ) .  (Found: G , 5 1 . 2 6 ;  H,  5 . 7 8 ;  N.  9 . 1 3  
G ^ ^ H ^ .G IN ^ O ^  r e q u i r e s :  G, 5 1 . 9 2 ;  H,  5 . 7 0 ;  N,  9 .31%)
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2,  3 - D i h y d r o - 2 - m e t h y l - 6 - p - t o l y l -  IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
P r e p a r e d  f r o m  a  m e t h a n o l i c  so lu t io n  of the  v i n a m i d i n i u m  
p e r c h l o r a t e  ( 1 . 5 8  g, 5 m m o l e s )  and  1, 2 - d i a m i n o p r o p a n e  ( 0 .3 7  g,
5 m m o l e s )  b y  h e a t i n g  i t  u n d e r  r e f l u x  f o r  4 h r s ,  t h i s  s a l t  ( 1 .4  g,
93%) h a d  m . p .  1 8 0 - 1 8 1 °  ( f r o m  e th a n o l ) ,  X m a x  ^4 8 n m
( ^  8110 and  15492),  ^  ^  ^^^OO, 1540, 1590,  1380,  1100, 820 c m "  \
T [ ( % ^ ) D M S O ] ,  2 . 0 5  ( IH ,  d), 2 . 1 8 ( l H , d ) ,  2 . 8 0  ( 4 H , s ) ,  5 . 8 5 - 6 . 2  
( l H , b ) ,  6 .4 4  ( 2 H , m ) ,  7 . 6 9 ( 3 H , s ) ,  8 . 7 4 - 8 . 8  ( 3 H ,d ) .  (Found:
C,  5 1 . 8 6 ;  H ,  5 . 8 5 ;  N,  9 . 1 5  C ^ ^H ^^ C IN ^O ^  r e q u i r e s :  C ,  5 1 . 9 2 ;
H ,  5 . 7 0 ;  N,  9 .31%)
2, 3 - C y c l o h e x a n o - 2 ,  3 - d i h y d r o -  6 ^ - t o l y l -  I H t 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  s a l t  w a s  p r e p a r e d  by  h e a t i n g  u n d e r  r e f l u x  a s o lu t io n
of 1, 2 - d i a m i n o c y c l o h e x a n e  ( 1 .1 4  g, 10 m m o l e s ) i n  m e t h a n o l  (70 m l )
f o r  c a  6 h r s .  R e m o v a l  of the  s o lv e n t  gave  c r y s t a l s  ( 1 ,4  g, 41%)
w h ic h  had  m . p .  2 0 8 - 2 1 0 °  ( f r o m  e th a n o l ) ,  \  360 and  24 8 n m/ ' m a x
( 1 8 1 7 9  and  17040),  3300,  1640, 1520,  1370,  1100,  820 c m " \
X  [ (^H^)DMSO],  0 . 0 6 - 0 . 4  ( 2 H ,b ) ,  2 . 1 7 - 2 . 2 5  ( 2 H , c , d ) ,  2 . 8 0  (4H,  s),
6. 6 - 6 .  8 (2H,  b ) , 7 . 6 8  ( 3 H , s ) ,  8. 0 2 - 8 .  6 (8H, b ,  c , m ) . (Found:
C ,  5 6 . 0 7 ;  H ,  6 . 3 7 ;  N,  7 . 9 9  C ^ ^ H ^ ^ C I N  r e q u i r e s :  C ,  5 6 . 3 9 ;
JH, 6 . 2 1 ;  N,  7 .55%)
1, 4 - D i b e n z y l - 2, 3- d i h y d r o - 6 - p - t o l y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
N, N * - D i b e n z y l e t h y l e n e d i a m i n e  ( 0 , 6 3  g, 3 m m o l e s )  in  
m e t h a n o l  (5 m l )  w a s  a d d e d  to  the  p e n t a d i e n i u m  p e r c h l o r a t e  (0.  95 g,
3 m m o l e s )  d i s s o l v e d  in  m e t h a n o l  (4 0 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  6 h r s .  T h e  m i x t u r e  w a s  a l l o w e d  to  c o o l  and  th i s
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ga v e  ye l low  c r y s t a l s  (1 g, 7 6%) w h ic h  w e r e  f i l t e r e d  off and
w a s h e d  w i th  e t h e r .  T h e  p r o d u c t  had  m . p .  178°  ( f r o m  a c e t o n i t r i l e ) ,
\  360 and  24 8 n m  ( ^  13619 and  31520),  ^  1630, 1540,A n a x  m a x
1370, 1100, 820 c m " \  Ï? [(2H 6)DMSO] 1. 66 (2H, s ) , 2 . 5 9  ( lOH, s) ,
2 . 6 7 - 2 . 7 0  (4 H ,d ) ,  5 . 0 5  (4H, s),  6 . 4 2  (4H, s),  7 . 6 6  (3H, s) .
(Found :  G, 6 6 . 4 7 ;  H,  5 . 4 5 ;  N ,  5 . 9 6  G ^^H^^G IN ^O ^  r e q u i r e s :
G, 66. 81; H,  5 . 7 8 ;  N ,  5.99%)
(b) P£G_paratinn^ h? L £ L.
t e t r a m e t h y l - I H - 3 - p - a n i s y l  p e n t a d i e n i u m  p e r c h l o r a t e
6 - p - A n i s y l - 2 , 3 - d i h y d r o -  l H - 1 ,  4 - d i a z e p i n i u m  p e r c h l o r a t e
E t h y l e n e d i a m i n e  ( 0 . 6  g, 10 m m o l e s )  in  m e t h a n o l  (10 m l)
w a s  a d d e d  to t h e p e n t a d i e n i u m  p e r c h l o r a t e  ( 3 . 3  g, 10 m m o l e s )
d i s s o l v e d  in  m e t h a n o l  (100 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r
r e f l u x  f o r  1 h r ,  t h e  s o lv e n t  w a s  r e m o v e d  in  v a c u o ,  an d  th e
c r y s t a l l i n e  p r o d u c t  ( 2 . 8 6  g, 95%) w a s  f i l t e r e d  off; i t  h a d  m . p ,
2 0 4 - 2 0 8 °  ( f r o m  e t h a n o l ) ,  \  362 and  24 8 n m  ( 5865 and’ ^ m a x
12865),  ^  3300,  1640,  1370,  1100, 850,  820 c m " \m a x
y [ ( % ^ ) A c e t o n e ] ,  2 . 0 4  ( 2 H , s ) ,  2 . 6 6 - 2 . 7 5  ( 2 H ,d ) ,  2 . 9 8 - 3 . 0 7  
(2 H ,d ) ,  6 .1 4  ( 4 H , s ) ,  6 . 2 0  ( 3 H , s ) .  (Found:  G, 4 7 .  82; H ,  5 . 0 3 ;
N, 9 . 6 7  C ^ ^ H ^ ^ G IN  Og r e q u i r e s :  G, 4 7 . 5 7 ;  H ,  4 . 9 6 ;  N,  9 .25%)
6 - p - A n i s y l - 2 , 3 - d i h y d r o - 2 - m e t h y l  - IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
P r e p a r e d  f r o m  a  m e t h a n o l i c  so lu t io n  of the  p e n t a d i e n i u m  
p e r c h l o r a t e  ( 3 . 3  g, 10 m m o l e s )  and  1, 2 - d i a m i n o p r o p a n e  ( 0 .7  5 g,
10 m m o l e s )  by  h e a t i n g  i t  u n d e r  r e f l u x  f o r  5 h r s ,  t h i s  s a l t  ( 2 . 6  g,
86%) h a d  m . p ,  1 7 4 - 1 7 6 °  ( f r o m  e t h a n o l ) ,  X j^ax  ^ 2^33 n m .
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( £ .7 5 2 3  and  9502),  S  3300,  1540, 1370, 1100,  830 c m ' ' \'  m a x
T [ ( ^ H ^ ) D M S 0 ] ,  2 . 0 9 - 2 , 2 1  ( 2 H ,d ) ,  27.  1 -2 .  80 (2H, d) , 3 . 0 - 3 . 1  
( 2 H ,d ) ,  5 . 8 0 - 6 . 1  ( l H , b , m ) ,  6 .2 4  (3H, s), 6 . 4 6  ( 2 H ,b ) ,  8 . 7 4 - 8 . 8 1  
( 3 H , d ) .  (Found: C,  4 9 . 2 3 ;  H,  5 . 3 9 ;  N,  8 .7 7  CIN^O
r e q u i r e s :  C,  4 9 . 2 5 ;  H,  5 . 3 7 ;  N,  8,84%)
6 - p - A n i s y l - 2 , 3 - d i h y d r o - 2 ,  2 - d i m e t h y l - I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 3 , 3  g, 10 m m o l e s )  
and  1, 2 - d i a m i n o - 2 - m e t h y l p r o p a n e  ( 0 . 9  g, 10 m m o l e s ) ,  t h i s  s a l t  
( 3 . 3  g, 91%) h a d  m . p .  1 3 7 - 1 3 8 °  ( f r o m  e thano l ) ,  "Xj^ax ^47
n m  ( 1  6812 and  16739),  ^  3300,  1540,  1350, 1100,  840,  820 c m " \
T [ ( % 6 ) D M S O ]  2 . 0  ( l H , d ) ,  2 . 3  ( l H , d ) ,  2 . 6 2 - 2 .  80 ( 2 H , d ) ,  2 . 9 3 - 3 . 2  
(2 H ,d ) ,  6 . 2 ( 3 H , s ) ,  6 . 6 ( 2 H , s ) ,  8 . 6 5  ( 6 H , s ) .  (F ound :  C,  5 0 , 7 0 ;
H ,  5 . 7 7 ;  N,  8 .6 1  Cj^^H^^CIN^O^ r e q u i r e s :  C,  5 0 . 7 9 ;  H,  5 . 7 4 ;
N, 8 .47%)
6 - p - A n i s y l -  1, 4 - d i b e n z y l - 2 ,  3 - d i h y d r o -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
1, 2 - D i b e n z y l e t h y l e n e d i a m i n e  ( 2 .1  g, 10 m m o l e s )  w a s  a d d e d  
to  a  m e t h a n o l i c  s o lu t i o n  of the  p e n t a d i e n i u m  p e r c h l o r a t e  ( 3 .3  g,
10 m m o l e s ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  4 h r s ,  the  
s o lv e n t  w a s  r e m o v e d  in  v a c u o ,  and  the  c r y s t a l l i n e  p r o d u c t  ( 2 . 6  g,
51 .6%) w a s  f i l t e r e d  off and  f i n a l l y  w a s  w a s h e d  w i th  e t h e r .  T h e  
p r o d u c t  h a d  m . p .  1 7 4 -1 7 6 °  ( f r o m  e th a n o l ) ,  380 an d  253 n m
(£ .1 2 1 3 9  and  18797) ,  ^  1350,  1100,  840,  820 c m " \
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T  [ ( ^ H ^ )A c e to n e j ,  1 , 7 6  ( 2 H , s ) ,  2 . 5 7 ( 1 0 H , d ) ,  2 . 6 1 - 2 . 6 6  ( 2 H ,d ) ,  
2 . 8 0 - 3 . 0 7  ( 2 H ,d ) ,  4 . 9 6  (4H, s) ,  6 .2 )  (4H, s), 6 . 2 5  ( 3 H , s ) .
(F ound :  C ,  6 4 . 4 7 ;  H,  5. 55; N,  5 . 7 4  C IN ^O ^  r e q u i r e s :
C,  6 4 . 6 0 ;  H,  5 , 5 9 ;  N,  5 .79%)
(c) C y c l i s a t i o n  of  1, 5 - d i a z a - 1, 1, 5, 5 - t e t r a m e t h y l - I H - 3 - p -  
n i t r o p h e n y l  p e n t a d i e n i u m  p e r c h l o r a t e
2, 3 - D i h y d r o - 6 - p - n i t r o p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
E t h y l e n e d i a m i n e  ( 0 . 6  g, 10 m m o l e s )  in  m e t h a n o l  (20 m l )  
w a s  a d d e d  to th e  m e t h a n o l i c  s o lu t i o n  of th e _ p -n i t r o p h e n y l  p e n t a ­
d i e n i u m  p e r c h l o r a t e  ( 3 .4  g, 10 m m o l e s ) .  T h e  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  15 m i n s ,  and  the  s o lv e n t  w a s  r e m o v e d  in  v a c u o .
A c r y s t a l l i n e  p r o d u c t  ( 2 . 8  g, 72%) so o b ta in e d  w a s  f i l t e r e d  off and  
w a s h e d  w i th  e t h e r .  I t  had  m . p .  192° ( f r o m  e th a n o l i c  p e r c h l o r i c
a c id ) ,  X 34 5 n m  (£  18304 ) ,  5  3300 ,  1640 ,  1560 ,  1330 ,'   ^ m a x  ' * m a x
1230,  1100, 910,  850, 700 c m " \  ^  [ ( % ^ ) D M S O ]  1. 6 7 - 1 . 7 7  ( 2 H ,d ) ,
1 . 8 2  ( 2 H , s ) ,  2 . 3 0 - 2 . 4 1  (2 H ,d ) ,  6 . 1 5  ( 4 H , m ) .  (Found :  C ,  4 1 . 7 2 ;
H, 3 . 8 5 ;  N,  1 3 . 2 8  C ^ ^ H ^ ^ C IN ^ O ^  r e q u i r e s  C,  4 1 , 5 9 ;  H,  3 . 8 1 ;
N, 13 .23%)
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l -  6 - p - n i t r o p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  s a l t ,  p r e p a r e d  f r o m  the  c o r r e s p o n d i n g  v i n a m i d i n i u m  
p e r c h l o r a t e  ( 1 . 3  g, 4 m m o l e s )  in  m e t h a n o l  (50 m l )  and  N , N ' -  
d i m e t h y l e t h y l e n e d i a m i n e  ( 0 , 3 6  g, 4 m m o l e s )  in  m e t h a n o l  (20 m l ) ,  
h a d  m . p .  1 6 1 -1 6 2 ° C  ( f r o m  e th a n o l ) ,  356 n m  (£. 20250) ,
4 m a x  1560,  1330,  1220,  1100, 910,  850,  720 c m " \
^ [ ( 2 h 6)DMSO] 1 , 7 2 - 1 .  82 ( 2 H ,d ) ,  1 .84  (2H, s), 2.  3 0 - 2 . 3 9  ( 2 H ,d ) ,
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6.  1 3 ( 4 H ,  s) ,  6 . 4 5  (6H, s ) .  (Found :  C,  4 5 .  30; H,  4 . 7 0 ;  N,  12 .14  
^GIN^O^ r e q u i r e s :  C,  4 5 . 1 6 ;  H,  4 , 6 6 ;  N,  1 2 .1 5 % )
1 , 4 - D i b e n z y l - 2 ,  3 - d i h y d r o - 6 - p - n i t r o p h e n y l - I H - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  s a l t  w a s  p r e p a r e d  s i m i l a r l y  b y  h e a t i n g  u n d e r  r e f l u x
f o r  4 h r s  a m i x t u r e  of  t h e  c o r r e s p o n d i n g  v i n a m i d i n i u m  p e r c h l o r a t e
and N, N ’- d i b e n z y l e t h y l e n e d i a m i n e  in  m e t h a n o l .  I t  h a d  m . p .
162° ( f r o m  a c e t o n i t r i l e ) ,  *\ 364 n m  (£ -2 2 7 9 0 ) ,  R  1630,' ' /^m ax ^ m a x
1580,  1560,  1330,  1250,  1100,  850,  720 c m " \  ^ [ ( % ^ ) D M S O ] ,
1 . 4 6  ( 2 H , s ) ,  1 . 6 2 - 1 . 7 5  ( 2 H ,d ) ,  2 .  1 6 - 2 ,  30 (2H, d), 2 . 5 7 ( 1 0 H ,  s),
5 . 0 3  ( 4 H , s ) ,  6 . 3 7  (4H, s ) .  (Found :  C,  6 0 . 5 7 ,  H,  4 , 4 2 ;  N,  8 . 3 2  
r e q u i r e s : C ,  6 0 . 3 0 ;  H,  4 . 8 6 ;  N,  8 .44%)
(d) C y c l i s a t i o n  of £  5 - d i a z a - 3 - p - c h l o r o p h e n y l -  1, 1, 5, 5 - t e t r a m e t  h y l -
^ t a  d i qp jp  ni_pe W. o r  a  t  e
6 - p - C h l o r o p h e n y l -  2, 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T h e  c o r r e s p o n d i n g  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 6  g, 5 m m o l e s )
w a s  d i s s o l v e d  in m e t h a n o l  (100 mil),  and  e t h y l e n e d i a m i n e  ( 0 . 3  g,
5 m m o l e s )  i n  m e t h a n o l  (20 m l ) ,  w a s  a d d e d  to  t h i s  s o lu t i o n .  T h e
m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  1 h r .  R e m o v a l  of th e  s o lv e n t
in  v a c u o  g a v e  t h e  p r o d u c t  w h ic h  w a s  f i l t e r e d  off an d  w a s h e d  w i th
e t h e r .  T h e  p r o d u c t  ( 1 .1  g, 76%) h a d  m . p .  140°  ( f r o m  e t h a n o l ) ,
\  354 an d  255 n m  ( £ 9 8 2 8  an d  20393) ,  3  3300,  1640,^ m a x  ' ^ m a x
1550,  1320,  1230,  1100,  1040,  920,  830,  720 c m " \  
7’[(2H ^ )D M S O ]+ T F A ,  1 . 9 8 - 2 . 0 7  (2H, d), 2 . 6 1  ( 4 H , s ) ,  6 . 2 5  ( 4 H , b ) .
(F ound :  C ,  42 .  95; H,  3 . 8 5 ;  N ,  8 . 9 9  ^ 1 1 ^ 1 2 ^ ^ 2 ^ 2 ^ 4
C,  4 3 . 0 1 ;  H ,  3 . 9 3 ;  N,  9 .12%)
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(e) C y c l i s a t i o n  of  1, 5 - d i a z a - 3 - p ~ b r o m o p h e n y l - l , 1 , 5 , 5 -  
t e t r a m e t h y l -  I H - p e n t a d i e n i u m  p e r c h l o r a t e
6 - p - B r o m o p h e n y l -  2, 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
E t h y l e n e d i a m i n e  ( 0 , 3  g, 5 m m o l e s )  in  m e t h a n o l  (20 ml)  
w a s  a d d e d  in  one p o r t i o n  to th e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 9  g,
5 m m o l e s )  d i s s o l v e d  in  m e t h a n o l  %60 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  1 h r .  R e m o v a l  of t h e  s o lv e n t  i n  v a c u o  gave  
c r y s t a l s  w h ic h  w e r e  f i l t e r e d  off and  w a s h e d  w i th  e t h e r .  T h e  
p r o d u c t  ( 1 . 9  g, 91 %) w a s  i d e n t i f i e d  by i t s  m . p .  and  m i x e d  m . p .  
w i th  t h e  a u t h e n t i c  s a m p l e .
(f) C y c U ^ t L o n ^ o f  1, 5 - d i a z a -  1 , 1 , 5 ,  5 - t e t r a m e t h y l -  I H -  3 - p - b i p h e n y l  
p e n t a d i e n i u m  p e r c h l o r a t e
2, 3 - D i h y d r o - 6 - p - b i p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
E t h y l e n e d i a m i n e  ( 0 . 2  g, 3m m o l e s )  in  m e t h a n o l  (20 m l )  w a s  
a d d e d  in  one p o r t i o n  to a  m e t h a n o l i c  s o lu t i o n  of the  p - b i p h e n y l  
p e n t a d i e n i u m  p e r c h l o r a t e  (1 .1  g, 3 m m o l e s ) .  T h e  m i x t u r e  w a s  
h e a t e d  u n d e r  r e f l u x  f o r  20  m i n s ,  and  r e m o v a l  of  t h e  s o lv e n t  
in  v a c u o  gav e  a c r y s t a l l i n e  p r o d u c t  (0 . 9 g, 89%) w h i c h  h a d  m . p .
2 9 5 °  ( d e c o m p . )  ( f r o m  a c e t o n i t r i l e ) ,  X m a x  275 n m  ( £ .7 3 6 3
and  31778),  f  ^^00 ,  1630,  1530,  1300,  1200,  1100, 910,  830,  
770 ,  720  c m ‘ \  T  [ (ZH^)DMSO], :  /■ <5^ 2, c t /  /  ' 2 . 2 7 - 2 . 6 4
( 9 H , c , m ) ,  6 . 2 - 6 . 2 4  ( 4 H , m ) .  (Found :  C ,  5 8 . 5 3 ;  H ,  4 . 6 9 ;  N,  7 . 7 9  
C 17H 17C I N 2O4 r e q u i r e s :  C,  58.  54; H,  4 . 9 0 ;  N,  8 .03%)
(g) C y p l i ^ l i q n p ^ L  5-dia:^-_l_j_l_, ^  £ -£le t :^ni  
p e n t a d i e n i u m  p e r c h l o r a t e
2, 3 - D i h y d r o - 6 - f f - n a p h t h y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
   - - - - - - '
J142 i
E t h y l e n e d i a m i n e  ( 0 . 6  g, 10 m m o l e s )  in  e t h a n o l (2 0  m l )
w a s  a d d e d  to t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 3 . 5  g, 10 m m o l e s )
d i s s o l v e d  in  e t h a n o l  (60 m l )  a n d  the  m i x t u r e  w a s  h e a t e d  u n d e r
r e f l u x  f o r  30 m i n s .  W h e n  the  c y c l i s a t i o n  w a s  fo u n d  to  be  c o m p l e t e ,  I
by  m o n i t o r i n g  th e  r e a c t i o n  by  m e a n s  of uv  s p e c t r o s c o p y ^
/y e m o v a l  of th e  s o lv e n t  i n  v a c u o  gave  a t h i c k  g o ld e n  s y r u p  w h i c h
w h en  c o o l e d  w a s  t r i t u r a t e d  w i th  e t h e r .  T h e  p o w d e r e d  s o l id
( 3 . 2  g,  99%) w h ic h  wa.s f i l t e r e d  off had  m . p .  1 0 0 - 1 0 2 °  ( f r o m
a c e t o n i t r i l e ,  \  350 and  293 n m  ( <£. 8176 and  94 67), 3* ,4/ m a x  '   ^ ^  m a x
3300,  1635,  1540,  1320,  1230,  1100,  950,  920,  770 ,  710 c m " l ,
T [ T E A ]  2 . 0 4 - 2 . 0  8 ( 2 H , d ) ,  2 . 4 1 - 2 . 6 0  ( 7 H , c , m ) ,  6 . 0 0  ( 4 H , s ) .
(F ound :  C ,  55.  98; H,  5 . 0 7 ;  N,  8 . 9 8  r e q u i r e s :  |
C ,  55.  82; H,  4 . 7 0 ;  N ,  8 . 68%)
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l -  6 - u - n a p h t h y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 3 . 5  g, 10 m m o l e s )  w a s
d i s s o l v e d  in  m e t h a n o l  (60 m l ) .  N,  N ' - D i m e t h y l e t h y l e n e d i a m i n e
( 0 . 9  g,  10 m m o l e s )  i n  m e t h a n o l  w a s  a d d e d ,  and  the  m i x t u r e  w a s
h e a t e d  u n d e r  r e f l u x  f o r  7 h r s .  T h e  so lv e n t  w a s  r e m o v e d  in  v a c u o
an d  th e  r e s i d u e  w a s  k e p t  in  t h e  r e f r i g e r a t o r  o v e x n i g h t  and  g a v e  the
s o l id  p r o d u c t  w h i c h  w a s  f i l t e r e d  off and f i n a l l y  w a s h e d  w i th  e t h e r .
T h e  p r o d u c t  ( 3 . 2  g,  92%) h a d  m . p .  1 3 9 -1 4 0 °  ( f r o m  e t h a n o l ) ,
364 an d  295 n m  ( 1  1177 6 an d  9772),  3  1635,  1560,  1320, 1140,' ^  m a x
1080,  9 3 5 , 785 ,  715 c m " \  T [ ( ^ H ^ ) D M S O ]  1 . 9 8  (2H, s),  2 . 0 2 - 2 . 5 6  
( 7 H , c , m ) ,  6 . 0 7  ( 4 H , s ) ,  6 . 5 7  ( 6 H , s ) .  (Found :  C,  57.  92; H ,  5 . 3 8 ,
N ,  7 . 9 1  Cj^^H^gClN^O^ r e q u i r e s :  C ,  5 8 . 2 1 ;  H,  5 . 4 6 ;  N,  7 .99%)
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2,  3 - D i h y d r o -  1 - m e t h y l - 6 - n - n a p h t h y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
A m i x t u r e  of t h e  p e n t a d i e n i u m  s a l t  and  N - m e t h y l e t h y l e n e -
d i a m i n e  in  m e t h a n o l  w a s  h e a t e d  u n d e r  r e f l u x  f o r  6 h r s .  T h e
r e s i d u e  l e f t  a f t e r  r e m o v a l  of t h e  s o lv e n t  i n  v a c u o  w a s  t r i t u r a t e d
in  e t h e r  to  g ive  t h e  so l id  w h ic h  w a s  f i l t e r e d  off .  I t  had  m . p .  9 4 - 9 6 ° ,
\  358 and  294 n m  ( £  97 87 an d  9261),  3  3300,  1635,  1550,/ ^ m a x  '  ^ m a x
1320,  1100,  925,  840,  78 0 ,  720  c m " \  T [ ( % 6)DMSO] 1 . 8 0  ( l H , d ) ,  
1 . 9 5  ( IH ,  s),  2 . 0 2 - 2 . 5 4  ( 7 H , c , m ) ,  6.20(41-1,  s),  6 . 4 5  (3H, s ) .
(F ound :  C ,  5 7 . 7 8 ;  H,  5 . 0 7 ;  N,  7 . 8 6  G^^H CIN^O^ r e q u i r e s :
G, 5 7 . 0 6 ;  H ,  5 . 0 8 ;  N,  8 .32%)
1, 4 - D i b e n z y l - 2 ,  3 - d i h y d r o - 6 - a - n a p h t h y l -  IH - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  c o m p o u n d  ( 1 . 6  g, 75%), p r e p a r e d  b y  h e a t i n g  a
m e t h a n o l i c  s o lu t i o n  of  t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 7  g, 5 m m o l e s )
a n d  N ,  N ' - d i b e n z y l e t h y l e n e d i a m i n e  ( 1 . 2  g, 5 m m o l e s )  u n d e r  r e f l u x
f o r  4 h r s  h a d  m . p .  9 2 - 9 4 ° ,  \  368 an d  310 n m  ( L  9278 andm a x
17486),  1(>50, 1550,  1070,  720  c m ' \  %}[(2H^)DMSO] 1 . 7 9
( 2 H , s ) ,  1 . 9 4 - 2 . 4 4  ( 7 H , c , m ) ,  2 . 6 0 ( l b H ,  s) ,  5 . 1 1  ( 4 H , s ) ,  6 . 2 - 6 .  3 
( 4 H , b ) .  (Found :  G , 6 5 . 2 2 ;  H ,  5 . 5 3 ;  N,  5 . 9 9  C^^H^^GIN^O^ 
r e q u i r e s :  C ,  6 9 . 2 4 ;  H,  5 . 4 7 ;  N,  5 ,5 7 % ) .  T h i s  w a s  th e  b e s t  a n a l y s i s  
w h ic h  w a s  o b t a in e d  despite  r e p e a t e d  a t t e m p t s .
(h) C yc U saUqn_o£ 1_, _5 ^ jdip. Li L» £  i t  e t  r a m e t h y l -  1IT- 
n a p h t h y l - p e n t a d i e n i u m  p e r c h l o r a t e
2,  3 -D ih y d r o - 6 - |3  - n a p h t h y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
E t h y l e n e d i a m i n e  (0.  3 g, 5 m m o l e s )  in  m e t h a n o l  (20 ml)
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w a s  a d d e d  to t h e  c o r r e s p o n d i n g  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 7  g,
5 m m o l e s ) ,  d i s s o l v e d  in  m e t h a n o l  (60 m l ) .  T h e  m i x t u r e  w a s
h e a t e d  u n d e r  r e f l u x  f o r  30 m i n s .  R e m o v a l  of  th e  s o l v e n t  in v a c u o
gave  a c r y s t a l l i n e  p r o d u c t  w h ic h  w a s  f i l t e r e d  off an d  w a s h e d  w i th
e t h e r .  T h e  p r o d u c t  ( 1 . 4  g,  90%) h a d  m . p .  1 6 8 - 1 7 0 °  ( f r o m  e th a n o l ) ,
X  355 and  297 n m  ( s h o u ld e i )  ( ^  7531) ,  S  3300 ,  1635,  1540,  A n a x  /  / r m a x
1320, 1220, 1100,  920,  860,  820,  750 c m " \  T [ ( % ^ ) D M S O ] ,  1 . 8 9  
( 2 H , s ) ,  2 . 0 2 - 2 . 5 4  ( 7 H , c , m ) ,  6 . 2 2  (4H,s) .  (F ound :  C ,  5 5 .5 2 ;
H ,  4 . 8 4 ;  N,  8 . 5 7  C ^ ^ H ^ ^ C I N  r e q u i r e s :  C,  55 .  82; H,  4 . 7 0 ;
N, 8.68%)
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l -  6-P - n a p h t h y l -  I H - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
A m i x t u r e  of the  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 .7  g, 5 m m o l e s )
and  N, N ' - d i m e t h y l e i . h y l e n e d i a m i n e  ( 0 . 4 5  g, 5 m m o l e s )  in  m e t h a n o l
(80 m l )  w a s  h e a t e d  u n d e r  r e f l u x  f o r  6 h r s .  R e m o v a l  of the  s o lv e n t
gave  c r y s t a l s  ( 1 . 5  g, 89%) w h ic h  w e r e  f i l t e r e d  off ,  a n d  h a d  m . p .
184°  ( f r o m  e t h a n o l ) ,  X  370 and  286 n m  ( £  10758 and  12746),m a x
5  1630,  1570,  1250,  1080,  9 0 0 , 8 6 0 ,  830,  7 50 c m " \^ m a x
? [ ( ^ H 6 ) D M S O ] ,  1 . 8 6  ( 2 H , s ) ,  2 . 0 - 2 . 5 0  (7H, c , m ) ,  6 . 1 6 ( 4 H , s ) ,
6 . 4 7  ( 6 H , s ) .  (Found :  G , 5 8 . 4 1 ;  H,  5 . 4 2 ,  N,  7 . 9 3  C^.^H GIN^O^ 
r e q u i r e s :  C ,  5 8 . 2 1 ;  H,  5 . 4 6 ;  N,  7 .99%)
2,  3 - D ih y d  ro  - 1 - m e t h y l -  6-P - n a p h t h y l -  IH -  1, 4 - d i a z e p i n i u m  pe  r c h l o r a t e  
N - M e t h y l e t h y l e n e d i a m i n e  ( 0 .4  g, 5 m m o l e s )  in  m e t h a n o l  (20 ml)  
w a s  a d d e d  in  one  p o r t i o n  to t h e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 .7  g, 5 
m m o l e s )  d i s s o l v e d  in  m e t h a n o l  (60 m i ) .  T h e  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  6 h r s ,  s o l v e n t  w a s  r e m o v e d  in  v a c u o ,  and  the
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r e s u l t a n t  c r y s t a l l i n e  p r o d u c t  ( 0 . 8  g, 49%) w a s  f i l t e r e d  off.
I t  h a d  m . p .  105 ( f r o m  e th a n o l ) ,  364 n m  ( £  7 930),
$  3300,  1640,  1550,  1320,  1240,  1160,  1100,  925,  890,  850,^  m a x
745 c m " \  T  [ (% ^ )D M S O ]  1 .8 1  ( l H , d ) ,  1 .9 4  ( l H , d ) ,  2 . 0 2 - 2 . 5 4
( 7 H , c , m ) ,  6 . 2 0  ( 4 H , s ) ,  6 . 4 5  ( 3 H , s ) .  (F ound :  C,  56.  8 6 ; H,  5 . 2 8 ;
N, 8 . 0 7  CIN r e q u i r e s :  C,  5 7 . 0 6 ;  H,  5 . 1 0 ;  N,  8 .31%)
2, 3 - D i h y d r o - 2 ,  2 - d i m e t h y l -  6 -P - n a p h t h y l -  I H -  1, 2 - d i a a p i n i u m  
p e r c h l o r a t e
A m i x t u r e  of the  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 7  g,  5 m m o l e s )
and  1, 2 - d i a m i n o - 2 - m e t h y l p r o p a n e  ( 0 .4 5  g, 5 m m o l e s )  in m e t h a n o l
(80 ml)  w a s  h e a t e d  under  r e f l u x  f o r  7 h r s .  T h e  s o l v e n t  w a s  r e m o v e d
in  v a c u o  , and  the  t h i c k  o i ly  r e s i d u e  r e a d i l y  gave  c r y s t a l s  w hen
c o o l e d .  T h e  p r o d u c t  ( 1 . 4  g, 83%) w a s  f i l t e r e d  off and  h a d  m . p .
1 9 1 - 1 9 2 °  ( f r o m  e t h a n o l ) ,  X  358 n m  ( £  7276) ,  S  3280,  1630,/  m a x  ' ^ m a x
1520,  1320,  1100,  950, 890,  860,  815, 750  c m - \  T  [ ( % ^ ) D M S O ]
1 . 8 2  ( l H , d ) ,  1 .9 7  ( l H , d ) ,  2 . 0 2 - 2 . 5 6  ( 7 H , c , m ) ,  6 . 5 3  ( 2 H ,b ) ,
8 .6 4  ( 6H, s) .  (F ound :  C ,  5 7 . 9 0 ;  H,  5 . 3 6 ;  N,  7 . 8 7  C ^ ^ H ^ ^ C IN ^ O ^  
r e q u i r e s :  C,  5 8 . 2 1 ;  H,  5 . 4 5 ;  N,  7 .98%)
1, 4 - D i b e n z y l - 2 ,  3 - d i h y d r o - 6 -P - n a p h t h y l -  I H -  1 , 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  b y  h e a t i n g  u n d e r  r e f l u x  f o r  7 h r s  a  m i x t u r e  of  
N, N ' - d i b e n z y l e t h y l e n e d i a m i n e  ( 1 . 2  g, 5 m m o l e s )  and  t h e  p e n t a ­
d i e n i u m  p e r c h l o r a t e  ( 1 . 7  g, 5 m m o l e s )  in  m e t h a n o l  (80 m l ) ,  t h i s  
y e l lo w  c r y s t a l l i n e  s a l t  h a d  m . p .  1 8 2 -1 8 4 °  ( f r o m  a c e t o n i t r i l e ) ,
\  376 n m  ( L  12651),  S  1630, 1550, 1200,  1080,  720 c m " \’ ^ m a x
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nC[(^H6)DMSO],  1 . 4 5  (2H,  s),  2. 0 - 2 .  52 (7H, c,  m ) , 2 . 5 6  ( lOH, s),
5 . 0  (4H, s),  6 . 3 8  ( 4 H , b ) .  (F ound :  C,  6 9 .4 0 ;  H,  5 . 4 8 ;  N,  5 . 3 5  
^ 2 9 ^ 2 7 ^ 1 ^ 2 ° 4  C ,  6 9 . 2 3 ;  PI, 5 . 4 1 ;  N, 5 .57%)
2,  3 - G y c l o h e x a n o - 2 , 3 - d i h y d r o - 6 ~p - n a p h t h y l - I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
A m e t h a n o l i c  s o lu t i o n  of th e  p e n t a d i e n i u m  p e r c h l o r a t e  ( 1 . 7  g,
5 m m o l e s )  and  of 1, 2 - d i a m i n o c y c l o h e x a n e  ( 0 . 6  g, 5 m m o l e s )  w a s
h e a t e d  u n d e r  r e f l u x  f o r  6 h r s .  T h e  s o lv e n t  w a s  r e m o v e d  in  v a c u o
a n d  t h e  r e s u l t a n t  r e s i d u e  v /a s  c o o l e d  and  t r i t u r a t e d  w i th  e t h e r .  T h e
so l id  p r o d u c t  w h ic h  f o r m e d  w a s  f i l t e r e d  off and  h a d  m . p .  1 9 8 - 2 0 0 °
\  360 n m  ( £  6596) , 3  3280 ,  1620, 1100,  860,  820,  730/ ' m a x  ' ' m a x
c m - \  -(> [ (2 h ^ )D M S O ] ,  2 . 0 - 2 . 6 0  ( 9 H , c , m ) ,  6 . 6 0 - 6 .  80 (2H, b ,  m ) , 
8 . 2 - 8 .  8 ( 8H , b ,  c , m ) .  (F ound :  G, 6 0 . 4 3 ;  PI, 5. 58; N,  7 . 4 1  
H ^^G IN ^O ^  r e q u i r e s :  G,  6 0 . 5 6 ;  H,  5 . 6 1 ;  N,  7 .43% )
(i) C y c l i ^ U o n j o f _ l , 5 - d i a z a - 1, 1, 5, 5 - t e t r a m e t h y l - I H - 3 - N - p y r i d y l  
p e n t a d i e n i u m  d i p e r c h l o r a t e
2, 3 - D i h y d r o -  6 - N - p y r i d y l -  I H -  1, 4 - d i a z e p i n i u m  d i p e r c h l o r a t e
E t h y l e n e d i a m i n e  ( 0 .6 4  g, 10 m m o l e s )  in  e t h a n o l  (20 m l )  w a s  
a d d e d  to th e  N - p y r l d y l  p e n t a d i e n i u m  d i p e r c h l o r a t e  (4 g, 10 m m o l e s )  
d i s s o l v e d  in  a c e t o n i t r i l e  (80 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r  
r e f l u x  f o r  30 m i n s .  E v a p o r a t i o n  of th e  s o lv e n t  in  v a c u o  gave  
c o l o u r l e s s  c r y s t a l s  (2 g, 52%) w h ic h  w e r e  f i l t e r e d  off ,  and  had  
m . p .  2 3 0 - 2 3 2 °  ( f r o m  a c e t o n i t r i l e ) ,  X m a x  ( s h o u l d e r )  and
320 n m  ( £ . 8 4 5 6 ) ,  3260,  1650,  1570,  1320,  1230 ,  1100,  920,
7 8 0 ,  720 c m " \  %  [ (^H 6 )DMSO],  1 . 0 - 1 . 0 5  ( 2 H , u , m ) ,  1 . 3 2 - 1 . 5 0  
( I H ,  , m ) ,  1 . 8 - 1 . 9 8  ( 2 H , b , m ) ,  2 .  36 ( 2 H , p , s) ,  6 . 3 7  ( 4 H , s ) .
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(Found: C,  3 2 . 2 1 ;  H,  3 . 5 6 ;  N,  1 1 .1 7  ^  H ^ ^ C l^ N ^ O g  r e q u i r e s :
C .  32.  11; H.  3 . 4 8 ;  N,  11.23%)
A t t e m p t e d  p r e^ p a ra t io n  of  6 - N - p i c o l y l - I H - 1, 4 - d i a z e p i n i u m  
d i p e r c h l o r a t e
P r e p a r e d  by  h e a t i n g  u n d e r  r e f l u x  f o r  3 h r s  a  m i x t u r e  of 
th e  p e n t a d i e n i u m  d i p e r c h l o r a t e  and  e t h y l e n e d i a m i n e  in  e th a n o l ,  
t h i s  s a l t  had  m . p .  2 4 0 °  . (decom p . )  ( f r o m  a c e t o n i t r i l e ) ,  X  ^  328 
and 263 n m  ( r o u g h ) ,  3300,  1660,  1630,  1580 ,  1320,  1100,
920.  810, 720 c m "  j ' ^ [ ( % 6)DMSO] 1 . 0 6 - 1 . 1 3  ( 2 H ,d ) .  1 . 8 ( 2 H , s ) ,  
1 . 9 2 - 1 . 9 8  ( 2 H ,d ) ,  6 . 2 4  ( 4 H , s ) ,  7 . 3 3  ( 3 H , s ) .  (F ound :  C ,  38. 59:
H, 4 . 0 9 ;  N, 1 4 .5 9  ^ n ^ i 5 ^ ^ 2 ^ 3 ^ 8  3 4 , 0 3 ;  H,  3 . 8 9 ;
N, 10 .82% ) .  T h e  m i c r o a n a l y s i s  r e s u l t  r e p r e s e n t s  C :H :N  r a t i o  
12:16:4 .
O ne-po t  r e a c t i o n s  of  the v i n a m i d i n i u m  sal ts  f i r s t  w i th  a m m o n i a
and  th e n  w i th  the  d i a m i n e s  to g ive the  c v c l i s e d  p r o d u c t s _____
2, 3 - D i h y d r o - 6 - p h e n y l - I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A m m o n i a  w a s  b u b b le d  s t e a d i l y  f o r  30 m i n s  t h r o u g h  a m i x t u r e  
of th e  p e n t a d i e n i u m  p e r c h l o r a t e ( 1 . 3 6  g, 4 . 5  m m o l e s )  in  
m e t h a n o l  (50 m l )  w h ic h  w a s  h e a t e d  u n d e r  r e f l u x .  T o  th e  c o o l e d  
m i x t u r e  e t h y l e n e d i a m i n e  ( 0 .2 7  g, 4.5 m m o l e s )  w a s  a d d e d  an d  the  
m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  a f u r t h e r  30 m i n s .  S o lv e n t  
w a s  r e m o v e d J n  v a c u o  an d  the  c r y s t a l l i n e  p r o d u c t  so f o r m e d  w a s  
f i l t e r e d  off and  w a s h e d  w i th  e t h e r .  T h i s  p r o d u c t  (1 g, 85%) w a s  
i d e n t i f i e d ,  by  i t s  m . p .  and  m i x e d  m . p .  w i th  the  a u t h e n t i c  
c o m p o u n d .
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1, 4 - D i e t h y l - 2, 3 - d i h y d r o - 6 - p h e n y l - I H  - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A m m o n i a  w a s  p a s s e d  t h r o u g h  a  r e f l u x i n g  s o lu t i o n  of the
p e n t a d i e n i u m  p e r c h l o r a t e  (3 g, 10 m m o l e s )  in  e th a n o l
(100 m l )  f o r  30 m i n s .  N,  N ' - D i e t h y l e t h y l e n e d i a m i n e  ( 1 .2  g, 10
m m o l e s )  w a s  a d d e d  to the  c o o l e d  m i x t u r e  w h ich  w a s  t h e n  h e a t e d
u n d e r  r e f l u x  f o r  1 h r .  R e m o v a l  c£ the  so lv e n t  in  v a c u o  gave  th e
p r o d u c t  ( 2 . 5  g, 7 6%) w h ich  w a s  f i l t e r e d  off and  w a s h e d  w i th  e t h e r .
I t  h a d  m . p .  6 8 - 7 0 °  ( f r o m  e th a n o l ) ,  \  369 an d  253 n m  ( £ -  11712/ ' m a x  '
and  14283 ), -5 1630,  1560,  1150,  1080,  720 c m ' \' '  m a x
"£’ [ ( % 6 ) D M S 0 ] ,  1 . 9 3  (2H, s) ,  '2 .  6 (5H, s) .  5. 9 - 6 .  4 (4H. q) ,  6 . 1 4  
( 4 H , s ) ,  8 . 5 4 - 8 . 7 7  (6H , t ) ,  (F o u n d :  C,  5 4 . 9 3 ;  H ,  6 . 5 5 ;  N,  8 . 4 5  
C 15H 2 1 C IN 2 O4 r e q u i r e s ;  C,  54 .80 ,  H,  6 .4 4 ;  N,  8 .52%)
2, 3 - D i h y d r o - 5 - m e t h y l  - 6 -p h en y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A m m o n i a  w a s  p a s s e d  t h r o u g h  a r e f lu x i n g  s o lu t i o n  of  the  
d ia n i l  v i n a m i d i n i u m  p e r c h l o r a t e  (78)  ^ ( 1 .2  g, 3 m m o l e s )  in  m e t h a n o l  
(80 m l )  f o r  30 m i n s .  T h e  m i x t u r e  w a s  h e a t  ed f o r  a n o t h e r  15 m i n s ,  
and  t h e  s o lu t i o n  w a s  t h e n  c o o l e d  and  e t h y l e n e d i a m i n e  ( 0 , 1 8  g,
3 m m o l e s )  in  m e t h a n o l  (20 m l )  w a s  a d d e d .  T h e  m i x t u r e  w a s  
h e a t e d  u n d e r  r e f l u x  for 1 h r ,  and  so lv e n t  w a s  r e m o v e d  in  v a c u o  
g iv ing  a  h e a v y  s u r u p  w h ic h  w a s  k e p t  at  0°C o v e r n i g h t .  A 
c o l o u r l e s s  c r y s t a l l i n e  p r o d u c t  ( 0 . 6  g, 73%) so  f o r m e d  w a s  f i l t e r e d  
off and  w a s h e d  w i th  e t h e r .  I t  h a d  m . p .  1 1 7 - 1 1 8 °  ( f r o m  e th a n o l ) ,
\  343 and  24 3 n m  ( £ 9 7 0 7  and  7 569),  3300 ,  1630,  1 1 0 0 ,/ m a x  • » m a x
720 c m  ^ , Y  [ (^ H 6) A c e to n e j ,  2 . 3 6  ( l H , s ) ,  2 . 6 2  ( 5 H , m ) ,  6 . 0 7  ( 4 H , s ) ,
7 . 9 4  ( 3 H , s ) .  (Found:  C ,  5 0 . 2 9 ;  H,  5.31;  N,  9 .8 4  C ^ ^ H ^ ^ C IN
r e q u i r e s :  C,  5 0 . 2 7 ;  H,  5 . 2 7 ;  N ,  9.77%)
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2, 3 - D i h y d r o - 1, 5 - d i m e t h y l - 6 - p h e n y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A s o lu t i o n  of the c o r r e s p o n d i n g  d ia n i l  v i n a m i d i n i u m  s a l t
(4,  1 g, 10 m m o l e s )  i n  m e t h a n o l  (150 m l)  w a s  h e a t e d  u n d e r  r e f l u x
and  a m m o n i a  w a s  b u b b le d  t h r o u g h  t h i s  so lu t io n  f o r  30 m i n s .  N -
M e t h y l e t h y l e n e d i a m i n e  ( 0 . 7 4  g , 10 m m o l e s )  in  m e t h a n o l  (20 m l )  w a s
a d d e d  to the  c o o l e d  s o lu t io n ,  w h ic h  w a s  a g a i n  h e a t e d  u n d e r  r e f l u x  f o r
6 h r s .  R e m o v a l  of the  s o l v e n t  in  v acuo  gave  an  o i l  w h ich  g a v e  a  s o l id
w i th  d i f f i c u l ty  a f t e r  b e i n g  k e p t  at  0°C  o v e r n i g h t  f o l l o w e d  by
t r i t u r a t i o n  w i th  e t h e r .  T h e  p r o d u c t  ( 2 . 2  g, 67%) h a d  m . p .  90°
( f r o m  e th a n o l ) ,  \  350 and  246 n m  ( £- 12699 an d  5903),  ^'  m a x  ‘ ^ m a x
3300,  1630,  1520,  1320,  1250,  1210,  1100,  980,  770 ,  710 c m " \  
T [ ( % 6 ) A c e t o n e ] ,  2 . 3 6  ( l H , s ) ,  2 . 6 4 - 2 . 8 0  ( 5 H , b , m ) ,  6 . 0 - 6 . 2  (4H, 
b , m ) ,  6 . 4 0 - 6 .  60 ( 3 H , m ) ,  7 . 9 8  ( 3 H , m ) .  (F ound :  C ,  Â . 8 0 ;  H,  6 . 0 9 ;  
N,  9 . 6 3  C^^H^^^CIN^O^ r e q u i r e s :  C,  5 1 . 9 0 ;  H ,  5 . 7 1 ;  N,  9.31%)
2,  3 - D i h y d r ° -  1 , 4 ,  5 - t r i m e t h y l -  6 - p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  s a l t  w a s  p r e p a r e d  by  f i r s t  p a s s i n g  a  s t r e a m  of a m m o n i a  
f o r  30 m i n s  t h r o u g h  a r e f l u x i n g  m e t h a n o l i c  s o lu t i o n  of t h e  d i a n i l  
s a l t  {^78) and  t h e n  a d d in g  N, N ' - d i m e t h y l e t h y l e n e d i a m i n e  and 
h e a t i n g  f o r  a  f u r t h e r  3 h r s .  A c r y s t a l l i n e  p r o d u c t  o b t a in e d  on 
r e m o v a l  of th e  s o lv e n t  i n  v a c u o  h a d  m . p .  17 8 - 1 8 0 °  ( f r o m  e th a n o l ) ,
X  359 and  250 n m  (& 13989 an d  7694) ,  Ç, 1630,  1590,  1530,  
1320,  1180, 1100,  770 ,  720 ,  700  c m " \  T  [ (^H ^)DM SO],  2 . 4  ( I H ,  s) ,
2 . 6 - 2 . 8 0  ( 5 H , b , m ) ,  6 . 0 2 - 6 . 4 0  ( 4 H , b , m ) ,  6 . 6 2  (6H, s) ,  7 . 9 4 - 8 . 0  
( 3 H , m ) .  (Found:  C,  5 0 . 6 0 ;  H,  6 . 1 5 ;  N,  9 .8 4  CIN^O^
r e q u i r e s :  C,  5 3 . 4 2 ;  H,  6 ,0 8 ;  N,  8 .90% ) .  T h e  a n a l y s i s  w i l l  be  a 
f a i r  r e p r e s e n t a t i o n  if i t  i s  a s s u m e d  th a t  th e  p r o d u c t  i s  c o n t a m i n a t e d
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w i th  ( ca  10%) N, N ' - d i m e t h y l e t h y l e n e d i a m i n e  p e r c h l o r a t e ,
5 - B e n z y l - 2 ,  3 - d i h y d r o - 6 - m e t h y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A s o l u t i o n  of the  d i a n i l  v in a m id in iu m .  s a l t  [ 7 9 ) ;  ( 2 , l g ,
10 m m o l e s )  in  e t h a n o l  (175 m l )  w a s  h e a t e d  u n d e r  r e f l u x  and  a m m o n i a
w a s  b u b b le d  s t e a d i l y  t h r o u g h  this r e f l u x i n g  s o lu t i o n  f o r  30 m i n .
T h e  s o lu t i o n  w a s  c o o l e d ,  a n d  e t h y l e n e d i a m i n e  ( 0 . 3  g, 5 m m o l e s )
i n  e t h a n o l  (25 m l )  w a s  a d d e d  t o  th e  s o lu t io n  w h i c h  w a s  h e a t e d  u n d e r
r e f l u x  f o r  a  f u r t h e r  4 h r s .  T h e  s o lv e n t  w a s  r e m o v e d  in  v a c u o , and
th e  r e s i d u e  w a s  k e p t  at  0°C o v e r n i g h t  in  th e  p r e s e n c e  of a  l i t t l e
e t h e r .  T h e  p r o d u c t  ( 1 .1  g, 75%) w a s  f i l t e r e d  off  and  w a s h e d
th o r o u g h l y  w i th  e t h e r ;  i t  h a d  m . p .  9 3 - 9 4 ° ,  \  349 andm a x
246 n m  ( s h o u l d e r )  ( £  12992),  ^300,  1300,  1060,  1040,  720
c m " \  Y  [ T F A ] ,  2 . 5 2 - 2 . 5 4  ( I H ,  d), 2 . 6 - 2 . 8 2  ( 5 H , m ) ,  6 . 0 4  ( 2 H , s ) ,
6 . 2 6  ( 4 H , m ) ,  7 . 9 ( 3 H ,  s ) .  (Found:  G, 5 1 . 2 3 ;  H ,  5 . 8 3 ;  N ,  9 . 3 7  
C ^ ^ H ^ ^ G IN ^ O ^  r e q u i r e s :  G,  5 1 . 9 2 ;  H,  5 .7 0 ;  N,  9 .31%)
2, 3 - D i h y d r o -  6 - G - t o l y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A m m o n i a  w a s  p a s s e d  t h r o u g h  a m i x t u r e  of th e  p e n t a d i e n i u m  
p e r c h l o r a t e  ( 2 . 7  g,  9 m m o l e s )  in  n - b u t a n o l  (150 m l )  w h ic h
w a s  h e a t e d  u n d e r  r e f l u x  f o r  30 m i n .  E t h y l e n e d i a m i n e  ( 0 . 5 4  g, 9 
m m o l e s )  w a s  a d d e d  to  t h e  c o o l e d  s o lu t i o n  and  r e f l u x i n g  w a s  
c o n t in u e d  f o r  a f u r t h e r  1 h r .  R e m o v a l  of t h e  s o l v e n t  in  v a c u o  gave  
a  t h i c k  o i l  w h i c h  c r y s t a l l i s e d  v e r y  s lo w ly  a t  O^G to  a c o l o u r l e s s  
c r y s t a l l i n e  p r o d u c t  ( 1 . 9  g, 77%).  T h i s  w a s  f i l t e r e d  off and  
w a s h e d  well w i th  e t h e r .  I t  h a d  m . p .  7 0 °  ( f r o m  e t h a n o l i c  p e r c h l o r i c  
a c i d ) ,  347 and  238  n m  ( £ 9 8 8 7  and 7217) X m a x  3300,  1630,
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1225, 1100, 910,  720 c m "  \  X  [ ( % 6 ) D M 6 0 ]  2 . 2 6 - 2 . 3 4  (2 H ,d ) ,  
2 . 5 5 - 2 . 8 0  ( 4 H , m ) ,  6 . 5 2  ( 4 H , b ) ,  7 . 7 5  ( 3 H , s ) .  (F ound :  C ,  4 9 . 2 9 ;
H ,  5 . 4 1 ;  N,  9 . 5 5  CIN r e q u i r e s :  C,  5 0 . 2 9 ;  H,  5 . 2 7 ;
N ,  9 .77%)
■2', 3 - D i h y d r o - 2, 2, 3, 3 - t e t r a m e t h y l -  6 - p h e n y l -  IPX- 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
A s o lu t i o n  of the  p e n t a d i e n i u m  s a l t  (3 g, 10 m m o l e s )  in
n - b u t a n o l  (150 m l )  w a s  h e a t e d  u n d e r  r e f l u x  and  a m m o n i a  w a s
p a s s e d  t h r o u g h  the  s o lu t i o n  f o r  30 m i n s .  %, 3, - D i a m i n o - 3 -
d i m e t h y l b u t a n e  ( 1 . 1 6  g, 10 m m o l e s )  f r e s h l y  p r e p a r e d  by  
âo/
r e d u c t i o n  of i t s  d i n i t r o  c o m p o u n d  w a s  a d d e d  and  the  m i x t u r e
w a s  h e a t e d  f o r  4 h r s .  T h e  s o lv e n t  w a s  r e m o v e d  in  v a c u o , and
w h e n  c o o l e d  the  r e s i d u e  g a v e  a s o l id .  T h e  p r o d u c t  (2 g, 39%) w i th
m . p .  1 4 5 - 1 4 6 ° ,  \  350 an d  245 n m  ( £ 5 1 4 6  an d  9292),'  m a x  ' '
^ m a x  1630,  1520,  1100,  720 c m " t  Y  L(^H^)DMSO] 2 . 2 5 - 2 .  34
( 2 H ,d ) ,  2 . 7 2  ( 5 H , s ) ,  8 .61  ( 6 H , s ) ,  9 . 1 0  ( 6 H , s ) .  (Found :  C ,  5 4 , 1 7 ;
H, 6 . 5 1 ;  N,  8 . 2 8  C ^CIN^O^ r e q u i r e s :  C,  5 4 . 7 9 ;  H,  6 . 3 4 ;
N, 8. 52%)
2, 3 - D i h y d r o - 2, 2 , 3 ,  3 - t e t r a m e t h y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T h i s  c o m p o u n d  w a s  p r e p a r e d  by  h e a t i n g  u n d e r  r e f l u x  f o r  3 h r s ,  
a  m i x t u r e  of t h e  c o r r e s p o n d i n g  d i a n i l  s a l t  d i s s o l v e d  in  n - b u t a n o l  w h ic h  
h a d  b e e n  s a t u r a t e d  w i th  a m m o n i a  g a s ,  and  21, d - d i a m i n o - j ^ , 3 - d i m e t h y l ­
b u t a n e ,  T h e  p r o d u c t  o b t a i n e d  a f t e r  r e m o v i n g  the  s o lv e n t  in  v a c u o  
h a d  m . p .  8 0 - 8 5 ° ,  7^ . 3300,  1620,  1100,  720 c m " \  Y  [(^H^)DMSO]
2 . 3 0 - 2 . 3 8  (2H, d), 4 . 58-4  . 74 ( IPX, t ) , 8 . 5 3  ( 6 H , s ) ,  9 . 0 6  ( 6 H , s ) .
No s a t i s f a c t o r y  a n a l y s i s  w a s  o b ta i n e d  d e s p i t e  r e p e a t e d  a t t e m p t s
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of c r y s t a l l i s a t i o n .
P r e p a r a t i o n  of d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e s  u s i n g  a r y l -  
m a l o n d i a l d e h y d e  s a l t s
T h e  fo l lo w in g  d i h y d r o d i a z e p i n i u m  s a l t s  w e r e  p r e p a r e d  v ia  
a r y l  o r  p - s u b s t i t u t e d  a r y l m a l o n d i a l d e h y d e  l i b e r a t e d  in  s i tu  f r o m
//3
i t s  s o d i u m  s a l t  p r e p a r e d  by th e  m e t h o d  of E i s t e r t  an d  H a u p t e r
2, 3 - D i h y d r o -  1 , 4 ,  6 - t r i p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
D i a n i l i n o e t h a n e  ( 1 , 0 6  g, 5 m m o l e s )  w a s  a d d e d  to p h e n y l -
m a l o n d i a l d e h y d e  l i b e r a t e d  s i tu  by a d d i t i o n  of p e r c h l o r i c  a c i d
(60%, 1 g,  10 m m o l e s )  to  a s o lu t io n  of the  s o d i u m  s a l t  p h e n y l -
m a l o n d i a l d e h y d e  ( 0 , 8 5  g,  5 m m o l e s )  in  m e t h a n o l  (10 m l ) .  T h e
ye l low  c r y s t a l s ,  w h ic h  h a d  f o r m e d  a f t e r  15 m i n s  a t  r o o m  t e m p e r a t u r e ,
w e r e  f i l t e r e d  off a f t e r  30 m i n  and  f i n a l ly  w a s h e d  w i th  e t h e r .  T h e
p r o d u c t  ( 1 . 5 5  g, 59%) h a d  m . p ,  1 9 9 - 2 0 0 °  ( f r o m  e th a n o l ) ,
and  254 n m  ( £  22484 and  21482) ,  3  1620,  1580,  1520,  1270,’ m a x
1080,  780 c m - 1 ,  Y  [ ( % ^ ) D M S O ] ,  1 .7  (2H, s) ,  2 . 3 - 2 . 6 4  ( 1 5 H , c , m ) ,
5 . 4 - 5 .  6 ( 4 H , b ) .  (Found :  C ,  64.  85; H,  4.  84; N ,  6 . 4 5  C ^ ^ H ^ ^ C IN ^ O ^  
r e q u i r e s :  C,  6 4 . 9 7 ;  H,  4 . 9 4 ;  N, 6.59%)
2, 3 - D i h y d r o -  1, 6 - d ip h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T h i s  s a l t  w a s  p r e p a r e d  by  a dd ing  N - p h e n y l e t h y l e n e d i a m i n e  
(O. 14 g, 1 m m o l e ) ,  i n  m e t h a n o l  (2 m l )  to a  m i x t u r e  of  the  s o d i u m  
s a l t  of p h e n y l m a l o n d i a l d e h y d e  (0,  17 g, 1 m m o l e )  in  m e t h a n o l  (5 m l )  
and  p e r c h l o r i c  a c i d  (60%, 0 . 3  g, 3 m m o l e s ) ,  an d  t h e n  k e e p i n g  th e  
r e a c t i o n  m i x t u r e  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .  T h e  y e l lo w  
p r o d u c t  (0. 11 g, 30%), w h ic h  w a s  o b ta in e d  on  a d d i t i o n  of a l i t t l e
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e t h e r ,  w a s  f i l t e r e d  off .  I t  had  rri.p.. 1 5 8 -1 6 0 °  ( f r o m  e th a n o l ) ,
\  376 and  245 n m  ( £  15810 and  16782),  S  3300,  1630,/ ' m a x   ^ m a x
1530,  1300,  1250,  1100, 920, 780 ,  760,  700 c m " \
Y  [ ( ^ H 5 )D M S 0 ]+ D ^ 0 ,  1 . 7 8 - 2 . 0  ( 2 H ,d ) ,  2 . 4 3 - 2 .  55 (10H,%),
5 . 5 - 5 . 9 4  ( 4 H ,b ) .  (Found: C,  58.  36; H ,  5.  12; N ,  7 . 7 5  
H CIN^O^ r e q u i r e s :  C ,  5 8 . 3 4 ;  H,  4 . 8 7 ;  N,  8 .03%)
1, 4 - p - D i a n i s y l - 2 ,  3 - d i h y d r o - 6 - p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
P e r c h l o r i c  a c id  (60%, 0 . 4 2  g, 4 m m o l e s )  w a s  ad d ed  to a
m i x t u r e  of the  s o d iu m  s a l t  of p h e n y l m a l o n d i a l d e h y d e  (0 .3 4  g, 2
m m o l e s )  in  m e t h a n o l  (25 m l ) ,  fo l lo w ed  by N, N ' - d i - p - a n i s y l e t h y l e n e -
d i a m i n e  ( 0 .5 4  g, 2 m m o l e s ) .  T h e  ye l low  c r y s t a l s  w h ic h  h a d  f o r m e d
a f t e r  3 h r s  a t  r o o m  t e m p e r a t u r e  w e r e  f i l t e r e d  off and  f i n a l l y  w a s h e d
w i th  e t h e r .  T h e  p r o d u c t  ( 0 .5 5  g, 58%) had  m . p .  1 6 2 - 1 6 4 °  ( f r o m
eth an o l ) ,  \  414 and  256 n m  ( £  2424 6 and  16164) ,  -3  1600,' /  m a x  ' ^  m a x
1240,  1180, 1080, 1020,  830,  760,  720 c m " ^ ,  ^  [(^H(,)Acetone ],
1 .84  ( 2 H , s ) ,  2.  3 8 - 2 . 4 6  (4 H ,d ) ,  2 . 4 6 - 2 .  85 (5H, c , m ) ,  2 . 8 9 - 2 . 9 8  
(4H d), 5 . 3 0 - 5 . 5 0  (4 H ,b ) ,  6. 16 (6H, s) .  (Found: C ,  6 1 . 2 5 ;  H,  5 . 2 3 ;
N, 5 . 7 3  H ^  C IN ^O ^  r e q u i r e s :  C.  6 1 .9 2 ;  H ,  5 . 2 0 ;  N,  5 .77%)
6 - p - A n i s y l - 2, 3 - d i h y d r o  - 1, 4 - d ip h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
P e r c h l o r i c  a c i d  ( 0 .2  g,  2 m m o l e s )  w a s  a d d e d  to th e  s o d iu m  
s a l t  of p - a n i s y l m a l o n d i a l d e h y d e  ( 0 .2  g, 1 m m o l e )  in  m e t h a n o l  (3 m l ) ,  
f o l l o w ed  by d i a n i l i n o e t h a n e  ( 0 . 2  g, 1 m m o l e ) .  T h e  m i x t u r e  w a s  
s t i r r e d  in a n  i c e  b a t h  f o r  2 m i n s ,  and  th e n  a t  r o o m  t e m p e r a t u r e  
f o r  a n o t h e r  15 m i n s ,  w h e n  p e r c h l o r i c  a c id  (0 .1  g, 1 m m o l e )  w a s  
a d d e d .  T h e  uv s p e c t r u m  i n d i c a t e d  t h a t  c y c l i s a t i o n  w a s  c o m p l e t e  
a f t e r  c a  20 m i n s .  A l i t t l e  i c e  w a s  a d d e d  to th e  m i x t u r e  and  the
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p r o d u c t  (0. 15 g, 33%) w a s  f i l t e r e d  off and  h a d  m . p .  7 8 ^ C , "Xm a x
414 an d  253 n m  ( ^  16818 and 23297) , ^  1610,  1240,  1180,  1100,m a x
1020,  830,  760 ,  720 c m ~ ^  "g [ (^H ( , )A ce tone ] ,  1 . 7 8  ( 2 H , s ) ,  2 . 3 0 - 2 . 5 0  
( 1 0 H , m ) ,  2 . 5 - 2 . 5 4  ( 2 H ,d ) ,  2. 9 8 - 3 ,  06 (2H, d ) , 5 . 2 - 5 . 3 4  ( 4 H , b , m ) ,
6 . 1 6  ( 3 H , s ) .  (Found:  C ,  6».  70; H,  5. 14; N,  6 . 7 8  CIN
r e q u i r e s :  C,  6 3 . 3 1 ;  H,  5 . 0 6 ;  N,  6.16%)
1, 4 - 6 - T r i - p - a n i s y l - 2 ,  3 - d i h y d r o -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T h i s  s a l t ,  p r e p a r e d  by ad d in g  N, N ' - d i ~ p - a n i s y l e t h y l e n e -
d i a m i n e  to  the  p - a n i s y l m a l o n d i a l d e h y d e  l i b e r a t e d  f r o m  i t s  s o d i u m
s a l t  in m e t h a n o l  in  s i t u  by  the  a d d i t i o n  of p e r c h l o r i c  a c i d ,  h a d  m-. p .
7 0 ° ,  \  424 and  259 and  229 n m  ( 21 20942 an d  19053 and 18882),'  m a x
■S 1620,  1300,  1240 ,  1100,  1020, 830 c m ' \  ' f ? [ ( Z H / jA c e to n e  ], • m a x  1.x u/ j
1 . 8 9  ( 2 H , s ) ,  2.  3 8 - 2 . 4 7  (4 H ,d ) ,  2 . 5 0 - 2 . 5 9  ( 2 H ,d ) ,  2.  8 8 - 2 .  98 ( 4 H , d ) ,
3 . 0 - 3 . 0 9  ( 2 H ,d ) ,  5 . 3 4 - 5 . 4 8  (4H, b),  6 .1 7  ( 9 H , s ) .  (Found:  C,  6 0 . 6 6 ;  
H ,  5 .2 8 ;  N,  5 . 1 9  CIN^O,^ r e q u i r e s :  C,  60.  64; H,  5 . 2 4 ;
N, 5 .4  3%)
2,  3 - D i h y d r o - 6 - p - n i t r o p h e n y l - 1 , 4 - d i p h e n y l - I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
p - N i t r o p h e n y l m a l o n d i a l d e h y d e  v/as l i b e r a t e d  f r o m  i t s  s o d i u m  
s a l t  i n  m e t h a n o l  i n  s i t u  by  a d d i t i o n  of p e r c h l o r i c  a c i d .  T h e  
d i h y d r o d i a z e p i n i u m  s a l t  w a s  p r e p a r e d  by  a d d in g  d i a n i l i n o e t h a n e  
d i s s o l v e d  in m e t h a n o l  to the  f r e e  n i t r o p h e n y l m a l o n d i a l d e h y d e .
I t  had  m . p .  2 6 0 °  ( f r o m  a c e t o n i t r i l e ) , 3 9 7 , 2 7 5  ( s h o u ld e r )
and  235 n m  (21 22101 and  14270),  4  ^  ^^^O, 1590,  1500,  1310,
1100,  850, 760  c m " \  Y  [ ( % ^ ) D M S O ] ,  1 . 6 0  ( 2 H , s ) ,  1 . 7 2 - 1 . 6 0  
(2 H ,d ) ,  2 . 0 8 - 2 . 1 7  ( 2 H ,d ) ,  2. 3 2 - 2 . 4  8 ( lOH, c , m ) , 5 . 3 8 - 5 . 5 4  ( 4 H , b ) .
1 5 5
(Found:  C,  58.  67; H,  4 . 2 6 ;  N,  9 . 0 5  CIN^O r e q u i r e s :
C: 5 8 .7 9 ;  H,  4 . 2 9 ;  N,  8.94%)
2, 3 - D i h y d r o - 6 - _ g - n i t r o p h e n y l -  1 - p h e n y l - I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P e r c h l o r i c  a c i d  (2 m l )  w a s  a d d e d  to t h e  s o d iu m  s a l t  of
p - n i t r o p h e n y l m a l o n d i a l d e h y d e  ( 3 .1  g, 15 m m o l e s )  in  m e t h a n o l
(200 m l ) ,  f o l l o w ed  by N - p h e n y l e t h y l e n e d i a m i n e  ( 1 . 3  g, 10 m m o l e s )
in m e t h a n o l  (5 m l ) .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e
o v e r n i g h t .  T h e  c r y s t a l l i n e  p r o d u c t  (2. 5 g, 44%) w a s  f i l t e r e d  off
and  w a s h e d  w i th  e t h e r .  I t  h a d  m . p .  1 9 6 - 1 9 7 °  ( f r o m  a c e t o n i t r i l e ) ,
\   374 and  2 3 0 n m  (21 19548 and  14766 ), -T 3300,  1640,' ^ m a x   ^ ^ m a x
1580, . 1250,  1100, 1040,  930, 850,  720 c m " \  Y [ ( 2 H ( , ) A c e t o n e ]  
1 . 5 0  ( l H , d ) ,  1 .64  ( l H , d ) ,  1 . 7 0 - 1 . 7 9  (2 H ,d ) ,  2. 1 4 - 2 . 2 2  (2 H ,d ) ,  
2 , 3 0 - 2 . 4 8  ( 5 H , m ) ,  5 . 3 2 - 5 . 4 4  ( 2 H , b , m ) ,  5. 6 0 - 5 .  7 6 (2H, b, m ) . 
(Found :  G , 5 1 . 7 1 ;  H,  4 . 1 2 ;  N, 1 0 . 8 6  C r e q u i r e s  :
C ,  5 1 . 8 4 ;  H ,  4 . 0 9 ;  N,  10.67%)
2, 3 - D i h y d r o -  6- <=< - n a p h t h y l -  1, 4 -  d ip h e n y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
F i r s t ,  h y d r o l y s i s  of u - n a p h t h y l p e n t a d i e n i u m  p e r c h l o r a t e  
w i th  s o d i u m  h y d r o x i d e  gave  m_ s i tu  the  s o d iu m  s a l t  of - n a p h t h y l - 
m a l o n d i a l d e h y d e  ( th i s  s a l t  w a s  n o t  i s o l a t e d  b e c a u s e  of i t s  g e l - l i k e  
n a t u r e ) .  F r e e  o r - n a p h th y l m a l o n d ia l d e h y d e  w a s  l i b e r a t e d  f r o m  
t h i s  s a l t  by  th e  a d d i t i o n  of p e r c h l o r i c  a c id  (3 t i m e s  e x c e s s )  in  
m e t h a n o l  and  to  t h i s  s o lu t i o n  d i a n i l i n o  e th a n e  w a s  t h e n  a d d e d .
A y e l l o w  c r y s t a l l i n e  p r o d u c t  w a s  o b ta in e d  on k e e p i n g  the  m i x t u r e  
a t  r o o m  t e m p e r a t u r e  f o r  5 m i n s .  T h e  p r o d u c t  h a d  m . p .  2 1 5 - 2 1 7 ° ,
1 5 6
\  403 and  292 ( s h o u l d e r  n m ^ ( ^  23177),  1610,  1510,  1270,m a x  /  ^m a x
1100,  930,  760 c m ” \  ' t ’ [(2H ^)DMSO],  1 .8 2  ( 2 H , s ), 1 . 9 6 - 2 . 6 0  (7H, 
c , m ) ,  2 . 4 - 2 . 4 6  ( 1 0 H , m ) ,  5 . 2 - 5 . 4 0  ( 4 H , b , m ) .  (Found: C ,  6 8 .0 2 ;
H , 4 . 8 0 ; N ,  5 . 8 1  C H ^^ C IN ^ O ^  r e q u i r e s :  C,  68 .  28; H,  4 .  88;
N, 5.90%)
P r e p a r a t i o n  of 2, 3 - d i h y d r o d i a z e p i n i u m  s a l t s  u s i n g  m a l o n d i a l d e h y d e  
t e t r a a c e t a l
I ,  4 - p - D i a n i  s y l - 2 ,  3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
1, 1 , 3 ,  3 - T e t r a e t h o x y p r o p a n e  (1 g) w a s  d i s s o l v e d  in m e t h a n o l  
/(20 m l ) .  N ,  N - ] |P ' t l ^ a n i s y l e t h y l e n e d i a m i n e  (1 g) w a s  a d d e d ,  f o l l o w ed
by a s o lu t i o n  of p e r c h l o r i c  a c i d  (60%, 1 ,5  m l )  in  m e t h a n o l  (15 m l ) .
T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t  and  th e  p r o d u c t
( 0 . 4  g,  30%) w h ich  h a d  f o r m e d  w a s  f i l t e r e d  off a n d  w a s h e d  w i th  e t h e r ,
i t  h a d  m . p ,  1 6 7 - 1 6 8 °  ( f r o m  e t h a n o l ) ,  390 n m  {E- 25952) ,
S  1600,  1550,  1490,  1320,  1300,  1280,  1250,  1170,  1100,  1020,  *^max
8 2 0 , 7 2 0  c m ' l ,  Y [ ( ^ H ^ ) D M S O ] ,  1 . 9 - 1 .  98 (2 H ,d ) ,  2 . 4  9 - 2 .  60 (4H, d ) , 
2 . 8 4 - 2 . 9 4  (4H, d), 4 .  3 4 - 4 .  50 ( IH ,  t ) , 5 . 5 0 - 5 . 8 4  (4 H ,b ) ,  6 . 1 8  (6H, s) .  
(Found: C ,  5 5 . 8 5 ;  H,  5 . 2 4 ;  N,  6 . 7 7  C ^^H^ j^ClN^O^ r e q u i r e s :
C,  5 5 . 7 7 ;  H ,  5 . 1 4 ;  N,  6 .85%)
1, 4 - D i - p - c h l o r o p h e n y l -  2, 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
1, 1, 3, 3 - T e t r a e t h o x y p r o p a n e  ( 1 .7  g) w a s  d i s s o l v e d  i n  m e t h a n o l
(5 m l ) .  N,  N ' - D i - p - c h l o r o p h e n y l e t h y l e n e d i a m i n e  (1 .4  g) w a s  a d d e d
to  t h i s  s o l u t i o n  fo l lo w e d  by  p e r c h l o r i c  ac id  (2 m l )  i n  m e t h a n o l  (30 m l ) .
T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  f o r  24 h r  s .  R e m o v a l  of
th e  s o lv e n t  in  v a c u o  g a v e  c r y s t a l s  ( 1 . 2  g, 4 3%) w h ic h  h a d  m^p. 162°
( f r o m  e th a n o l ) ,  \  360 n m  ( 11933),  . 1620,  1590,  1540,' m a x  m a x
1 5 7
1330,  1285, 1200,  1100,  1000,  950,  820,  750 c m " \  [ ( % ^ ) D M S O ]
1 . 7 9 - 1 . 8 7  (2 H ,d ) ,  2 . 4 - 2 . 4 2  ( 8 H ,d ) ,  4 . 2 6 - 4 . 4 2  ( l H , t ) ,  5 . 4 8 - 5 . 6 6  
( 4 H ,b ) .  (Found: C,  4 8 . 1 1 ;  H ,  3 . 6 0 ;  N,  5 . 8 2  C 
r e q u i r e s :  C ,  4 8 . 8 9 ;  H,  3 . 6 2 ;  N,  5.71%)
2, 3 - D i h y d r o -  1, 4 - p - d i t o l y l -  l H - 1 ,  4 - d i a z e p i n i u m  p e r c h l o r a t e
N ,  N '" ^ t ' ^^ w to ly le th y len ed ia m in e  (2 .4  g) w a s  a d d e d  to a
s o lu t io n  of  1 , 1 , 3 ,  3 - t e t r a e t h o x y p r o p a n e  ( 2 .4  g) i n  m e t h a n o l  (5 m l ) ,
f o l lo w ed  by  p e r c h l o r i c  a c i d  (4 m l  ) in  m e t h a n o l  (50 m l ) .  T h e  m i x t u r e
w a s  w a r m e d  in  a w a t e r  b a t h  (60°C) f o r  5 m i n s ,  and  t h e n  k e p t  a t
r o o m  t e m p e r a t u r e  o v e r n i g h t .  R e m o v a l  of the  s o l v e n t  in v a c u o
y ie ld e d  the  p r o d u c t  ( 1 . 8  g, 55%) w h ich  had  m . p .  1 5 8 - 1 6 0 °  ( f r o m
e th a n o l ) ,  384 n m  ( & 2 7 1 7 2 ) ,  1510,  1300, 1100,  1000,‘ /  m a x  ^ m a x
880,  810,  720 c m " \  Y l ^ F A ] ,  2 . 1 4 - 2 . 2 2  ( 2 H ,d ) ,  2 . 5 6 - 2 . 6 4  ( 4 H ,d ) ,  
2 . 7 2 - 2 . 8 0  ( 4 H ,d ) ,  4 .  2 2 - 4 . 3 9  ( l H , t ) ,  5 . 4 2 - 5 .  80 ( 4 H ,b ) ,  7 . 5 7  ( 6 H , s ) .  
(Found :  C,  5 9 . 7 0 ;  H,  5 . 6 f ;  N,  7 . 1 0  H ^^ C IN ^ O ^  r e q u i r e s :
C,  6 0 . 5 0 ;  H,  5 . 5 7 ;  N,  7 .43%)
P r e p a r a t i o n  of 2, 3 - d i h y d r o - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e s  f r o m  
P - d i k e t o n e s
2, 3 - D i h y d r o - 2 ,  2, 3, 3, 5, 7 - h e x a m e t h y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A c e t y l a c e t o n e  ( 0 . 2  g, 2 m m o l e s )  w a s  a d d e d  to 2 , 3 - d i a m i n o —^ 2,3-  
d i m e t h y l b u t a n e  ( 0 ,2 3  g, 2 m m o l e s )  in  g l a c i a l  a c e t i c  a c i d  (1 m l ) .  T h e  
m i x t u r e  w a s  w a r m e d  in a  f l a s k  f i t t e d  w i th  a d r y i n g  tu b e  in  a w a t e r  
b a t h  m a i n t a i n e d  a t  8 0 -8 5 ° C  f o r  8 h r s .  P e r c h l o r i c  a c i d  (60%, 0 . 3  g) 
w a s  a d d e d  to  t h e  c o o l e d  so lu t io n ,  an d  the  c r y s t a l l i n e  s o l id  o b t a i n e d  
w a s  f i l t e r e d  off a n d  w a s h e d  w i th  e t h e r .  T h e  p r o d u c t  ( 0 . 3  g, 54%) h a d
I
m . p .  2 5 3 - 2 5 4 °  ( f r o m  e t h a n o l ) ,  \  319 n m  (6- 14685) ,  >5-^ m a x  ^ m a x
3290,  1590, 1150,  1100,  780  c m " \  T  [ ( % 6 ) A c e t o n e ] ,  0 . 9 - 1 . 4  
(N H , b ) ,  4"69-4'74- ( l H , t ) ,  7 . 6 8  ( 6 H , s ) ,  8 .51  (6H, s) ,  8 .9 4  (6H, s) .  
(Found: C ,  4 7 . 0 9 ;  H,  6 . 8 8 ;  N,  1 0 . 3 8  r e q u i r e s :
C ,  4 7 . 0 6 ;  H,  7 . 5 3 ;  N,  9 .97%)
5, 7 - D i e t h y l - 2 ,  3 - d i h y d r o - 2 , 2 , 3 ,  3 - t e t r a m e t h y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
3, 5 - H e p f a n e d i o n e  ( 0 . 6 4  g, 5 m m o l e s )  and  1 , 2 - d i a m i n o -  1 , 2 -
d i m e t h y l b u t a n e  ( 0 . 5 8  g, S m m o l e s )  i n  a c e t i c  a c i d  (2 m l )  w e r e  h e a t e d
u n d e r  r e f l u x  f o r  4 0 h r s .  T o  the  c o o l e d  m i x t u r e  p e r c h l o r i c  a c i d
(60%, 0 . 5  g) w a s  a d d e d ,  and  t h e  c r y s t a l l i n e  p r o d u c t  ( 0 . 5 5  g, 36%)
w a s  f i l t e r e d  off an d  w a s h e d  w i th  e t h e r ,  i t  h a d  m . p .  130°  ( f r o m
e th a n o l ) ,  \  322 n m  ( & 9140),  ^  3300,  1600, 1520,  1250,'^ m ax *^max
1100,  1 0 5 0 , 9 2 0 ,  820 c m " \  Y  [ (2Re)DMSO],  0.  4 2 - D. 60 (NH, b ) ,
4 . 8 0 - 4 . 8 4  ( l H , t ) ,  7 . 4 6 - 7 . 6 9  ( 4 H , q ) ,  8 . 6 6  ( 6 H , s ) ,  8 . 7 6 - 8 . 9 2  ( 6 H , t ) ,  
9 . 1 4  ( 6 H , s ) .  (Found :  C ,  50.  50; H,  7 . 8 1 ;  N,  9 . 1 0  C ^ ^ H ^ ^ C I N  
r e q u i r e s :  C,  5 0 . 5 6 ;  H,  8 . 1 6 :  N,  9 .07%)
P r e p a r a t i o n  of 6 - b r o m o - 2 , 3 - d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
v i a  the  d i a n i l  s a l t  p r e p a r e d  by d e c a r b o x y l a t i o n  of m u c o b r o m i c  a c i d 
A n i l i n e  (1. 86 g, 20 m m o l e s )  d i s s o l v e d  in  e t h a n o l  (20 m l )  w a s  
s lo w ly  a d d e d  to a c o o l e d  s t i r r e d  s o lu t i o n  of  m u c o b r o m i c  a c i d  ( 2 . 6  g,
10 m m o l e s )  in  e t h a n o l  (30 m l ) .  T h e  m i x t u r e  w a s  s t i r r e d  f o r  30 m in s  
a t  r o o m  t e m p e r a t u r e ,  c o n c e n t r a t e d  by r e m o v a l  of  the  s o lv e n t  in  v a c u o , 
c o o l e d  and  e t h e r  w a s  a d d e d .  T h e  so l id  ( 1 . 9  g) w a s  f i l t e r e d  off; i t  
h a d  m . p .  2 1 6 - 2 1 9 ?
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T o  th e  d i a n i l  b r o m i d e  ( 1 , 7  g, 5 m m o l e s )  d i s s o l v e d  in  
e th a n o l  (80 m l ) ,  e t h y l e n e d i a m i n e  ( 0 , 3  g, 5 m m o l e s ) ,  in  e th a n o l  
(20 m l )  w a s  a d d e d  in  one p o r t i o n  and th e  m i x t u r e  w a s  h e a t e d  u n d e r  
r e f l u x  f o r  2 h r s .  R e m o v a l  of the  s o lv e n t  in  v a c u o  g a v e  th e  so l id  
w h ich  w a s  f i l t e r e d  off and  w a s h e d  w i th  e t h e r ,  i t  h a d  m  p .  155°
( f r o m  e th a n o l i c  p e r c h l o r i c  a c i d ,  l i t ,  m . p .  1 5 4 - 1 5 5 ° ) ,  T h e  
p r o d u c t  w a s  a l s o  i d e n t i f i e d  by i t s  m i x e d  m . p .  w i th  the  a u t h e n t i c  
c o m p o u n d .
P r e p a r a t i o n  of 2, 3 - d i h y d r o - 5 - m e t h o x y - 7 - p h e n y l - I H - 1, 4 - d i a z e p i n i u m  
f l u o r o b o r a t e  f r o m  7 - p h e n y l  - 1, 2, 3, 4 - t e t r a h y d r o - 1, 4 - d i a z e p i n e  - 5 - o n e  
T h e  k e t o  c o m p o u n d  ( 0 .3 7  g, 2 m m o l e s ) ,  p r e p a r e d  a s
n od e s c r i b e d  by  H o f m a n  an d  S a f i r  w a s  d i s s o l v e d  in d r i e d
m e t h y l e n e  c h l o r i d e  (20 m l ) .  T r i m e t h y l o x o n i u m f ] u . o r o b o r a t e  ( 0 . 3  g,
2 m m o l e s )  w a s  a d d e d  to the  s o lu t io n  w h ich  w a s  k e p t  a t  r o o m
t e m p e r a t u r e  o v e r n i g h t .  T h e  s o lv e n t  w a s  c o n c e n t r a t e d  in  v a c u o  ,
and  e t h e r  w a s  a d d e d  to  t h e  c o o le d  s o lu t io n .  T h e  c o l o u r l e s s  c r y s t a l s
p r o d u c e d  w e r e  f i l t e r e d  off and w a s h e d  w i th  e t h e r .  T h e  p r o d u c t
( 0 ,4  g,  70%) h a d  m . p .  1 3 0 - 1 3 2 °  ( f r o m  e th a n o l ) ,  520 and
245 n m  ( &  15890 and  9080),  >5* 3320,  1620,  1320,  1250, 1235,f m a x
1165, 1100, 850,  790 ,  700 c m - \  ^  p P A ]  2 . 3 2 - 2 . 4 8  ( 5 H , m ) ,  
4 . 7 - 4 . 8  ( l H , b ) ,  5 . 9 2  (3H, s),  6 . 0 - 6 . 2  ( 4 H , b , m ) .  ( F o u n d tC ,  4 9 . 7 7 ;  
H,  5 . 2 5 ;  N, 9 . 4 0  C ^ H ^ ^ B F ^ N ^ O  r e q u i r e s :  C,  4 9 . 6 9 ;  H ,  5 . 2 1 ;
N, 9.60%)
A
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E l e c t r o p h i l i c  S u b s t i t u t i o n  of d i h y d r o d i a z e p i n i u m  S a l t s
(a) H a l o g é n a t i o n
(i) U s in g  e l e m e n t a l  b r o m i n e
6 - p - B r o m o p h e n y l - 2, 3 - d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
B r o m i n e  (0 ,6 4  g, 4 m m o l e s )  in m e t h a n o l  (10 m l)  w a s  a d d e d
d r o p w i s e  to a  s t i r r e d  so lu t io n  of the  c o r r e s p o n d i n g  un  s u b s t i t u t e d
p h e n y l d i a z e p in iu m  s a l t  ( 1 g, 4 m m o l e s )  in  m e t h a n o l  (4 0 m l )  a t  r o o m
t e m p e r a t u r e .  T h e  m i x t u r e  w a s  s t i r r e d  f o r  two h o u r s  and  th e n
a d d i t i o n  of e t h e r  p r o v i d e d  the 6 - p - b r o m o p h e n y l  c o m p o u n d  (0 .6  g,
65%) w h ich  h a d  m . p .  2 8 5 -2  87° ( f r o m  e th a n o l i c  p e r c h l o r i c  ac id ) ,
\  352 and  254 n m  ( E. 7816 and  16510),  S  3300,  1640,  1540,Am ax  ' ' ^ m a x
1310, 1100,  1040, 920,  820,  720 c m " \  ^  l ( ^ H ^ )D M S O ] ,  2 . 0 4 - 2 . 1 2  
( 2 H , m ) ,  2 . 4 2 - 2 . 5 1  (2H d), 2. 6 6 - 2 . 7 7  (2 H ,d ) ,  6 . 2 3  (4H, s).
(F o u n d :  C,  3 7 .5 2 ;  H 3 . 4 1 ;  N,  7 . 9 1  C ^ ^ H ^ ^ B r C l N  r e q u i r e s :
C,  3 7 . 5 6 ;  H,  3 . 4 4 ;  N.  7.96%)
6 - p - B r o m o p h e n y l - 2 ,  3 - d i h y d r o  - 1, 4 - d im e t h y l  - I H  - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  p h e n y l ­
d i a z e p i n i u m  s a l t  ( 0 . 6  g, 2 m m o l e s )  and  b r o m i n e  ( 0 . 3 2  g, 2 m m o l e s ) ,  
t h i s  s a l t  ( 0 .3 5  g, 40% h a d  m  p .  180°  ( f r o m  e t h a n o l i c  p e r c h l o r i c  a c i d ) ,
\  366 an d  262 n m  ( t l 3 4 3 0  and  19400),  ^  1640. 1580, 1320,' m a x  ' '  ^ m a x
1240,  1100, 950,  830, 720 c m " \  i(^H£,)DMSO ], 2 . 0 2  (2H, s),  
2 . 3 9 - 2 . 4 7  ( 2 H ,d ) ,  2.  6 5 - 2 .  76 (2H, d),  6 . 2  (4H, s) ,  6 . 6 7  (6H, s) .
(F ound :  C,  40 .  87; H,  4 . 3 4 ;  N 7 . 2 8  C ^ ^ H ^ ^ B r C lN ^ O ^  r e q u i r e s :
C,  4 1 , 0 9 ;  H 4 . 2 2 ;  N,  7 .3 8 % ) .
6 - p - B r o m o p h e n y l  - 2, 3 - d i h y d r o -  1 - m e t h y l -  I H r  1, 4-diazepmLum p e r c h l o r a t e  
T o  a  s t i r r e d  m e t h a n o l i c  s o lu t i o n  of the  c o r r e s p o n d i n g
1 6 1
u n s u b s t i t u t e d  p h e n y l d i a z e p i n i u m  s a l t  ( 2 , 8  g, 10 m m o l e s ) , b r o m i n e  
( 1 . 6  g, 10 m m o l e s )  w a s  ad d ed  d r o p w i s e  and  the  m i x t u r e  w a s  
s t i r r e d  f o r  4 h r s , a t  r o o m  t e m p e r a t u r e .  R e m o v a l  of  t h i s  s o lv e n t  
in  v a c u o  gave  the  p r o d u c t  ( 1 . 2  g, 53%) w h ich  h a d  m .  p .  1 8 4 - 1 8 6 °
( f r o m  e th a n o l i c  p e r c h l o r i c  a c i d ) , 360 and  258 n m  ( ^  9663
and 151810) ,  ^^^0 ,  164 0, 1560,  1330,  1240,  1170,  1100,  930,
820 c m " \  T  l ( % 6 ) D M S O ] ,  1. 93 ( IH ,  s), 2 . 0 1 - 2 .  10 ( l H , d ) ,
2. 3 7 - 2 . 4 5  ( 2 H ,d ) ,  2 . 6 4 -2 . 7 - 2  ( 2 H ,d ) ,  6 . 2  (4H, s) ,  6 . 4 7  (3H, s).
(Found:  C ,  3 9 . 6 2 ;  H,  3 , 6 3 ;  N, 7 . 5 8  C ^ ^ H ^ ^ B r C l N ^ O ^  r e q u i r e s :
C,  3 9 . 4 2 ;  H ,  3, 86; N,  7.66%)
wo
6 - p - B r < ^ h e n y l - 2, 3 - d i h y d r o - 2 - m e t h y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
P r e p a r e d  f r o m  the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  p h e n y l ­
d i a z e p i n i u m  s a l t  ( 1 .7  g, 6 m m o l e s )  and  b r o m i n e  (6 m m o l e s ) ,  
t h i s  c o m p o u n d  ( 0 . 8 5  g, 40%) h a d  m . p .  2 2 8 - 2 3 1 °  ( f r o m  e th a n o l i c
p e r c h l o r i c  a c id ) ,  \  354 and  255 n m  ( J .  8435 and  16720) ,^ ' A m a x  '  ‘ ^ m a x
3300,  1540, 1540, 1320, 1100, 820,  730 c m " \  Y  l(^H^)DMSO) ] 
U o .4 - ( -0 .8 )  ( 2 H , b ) j ,  1.94-2.02 ( l H , d ) ,  2. 07-2.1 6 ( IH ,  d),
2 . 3 7 - 2 . 4 4  ( 2 H ,d ) ,  2 . 6 4 - 2 . 7 3  (2 H ,d ) ,  5. 8 0 - 6 .  2 ( IH ,  b) ,  6 . 3 4 - 6 . 5 0  
( 2 H , m ) ,  8 . 7 3 - 8 . 8 0  ( 3 H ,d ) .  (Found: C,  3 9 . 5 1 ;  H,  3 . 9 2 ;  N, 7 . 7 4  
C ^ ^ H ^ ^ B r C lN ^ O ^  r e q u i r e s :  C,  3 9 . 4 2 ;  H,  3 . 8 6 ;  N,  7 .66%)
6 - p - B r o m o p h e n y l - 2, 3 - d i h y d r o - 2 ,  2 - d i m e t h y l - l H - l , 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  the  c o r r e s p o n d i n g  u .n su b s t i tu te d  p h e n y l ­
d iazep in ium ,  s a l t  ( 1 ,2  g, 4 m m o l e s )  and b r o m i n e  ( 0 .6 4  g, 4 m m o l e s ) ,  
t h i s  s a l t  ( 0 . 5  g, 33%) had  m . p .  214°  ( d e c o m p .  ), 352 and  254
n m  ( L  8210 and 16580) ,  3300,  1640, 1 530 ,1320 ,  1100,  820,
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730 c m " \  Y .L (^ H 5 )D M S 0 ]  1. 86 ( l H , d ) ,  2 . 2 6  ( IH ,  d), 2 . 3 7 - 2 . 4 6  
( 2 H ,d ) ,  2 . 6 2 - 2 . 7 2  ( 2 H ,d ) ,  6.  5 0 - 6 .  80 (2H, b ) , 8 . 7 0  ( 6 H , s ) .
(Found: C ,  4 1 . 5 2 ;  H,  3 . 5 2 ;  N,  7 . 8 5  G ^ ^ B rC lN ^ O ^  r e q u i r e s :
G, 4 1 . 3 1 ;  H .  3 . 7 1 ;  N,  7 .42%)
6 - p - B r o m o p h e n y l -  2, 3 - c y c l o h e x a n o -  2, 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
B r o m i n e  ( 0 . 1 8  g, 1 m m o l e s )  in  m e t h a n o l  (10 m l )  w a s  a d d e d
d r o p w i s e  to  a s t i r r e d  s o lu t i o n  of the  c o r r e s p o n d i n g  un  s u b s t i t u t e d
6 - p h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 0 , 3  g, 1 m m o l e s )  in  m e t h a n o l
(5 m l ) .  T h e  m i x t u r e  w a s  s t i r r e d  f o r  c ^  5 h o u r s  a n d  r e m o v a l  of
the  so lv e n t  i n  v a c u o  p r o v i d e d  a c r y s t a l l i n e  p r o d u c t  ( 0 . 1 2  g, 32%)
w h ic h  w a s  f i l t e r e d  off  a n d  w a s h e d  w i th  e t h e r ;  i t  h a d  m . p .  27 8 - 2 8 0 °
( f r o m  e t h a n o l i c  p e r c h l o r i c  a c id ) ,  \  356 and  256 n m  ( Z-7709 andA m a x  ^
17850) ^  3300,  1540,  1540,  1330,  1100,  820,  720 c m " ^'  ^m a x
' ^ [ ( 2 h ^ )D M SO]  2 . 2 2  (2H, s),  2.  3 3 - 2 . 4 7  (2H, d), 2.  6 - 2 . 7 7  (2H, d),
6 . 6 - 6 . 8 8  ( 2 H ,b ) ,  8. 1 - 8 .  7 (8H, c ,  m ,  b) .  (Found:  G, 4 4 . 8 9 ;  H,  4 . 7 9 ;
N, 7 . 1 0  H B r G l N  r e q u i r e s :  C,  4 4 . 3 7 ;  H ,  4 . 7 4 ;  N,  6.90%)
A t t e m p t e d  p r e p a r a t i o n  of 6 - p - b r o m o p h e n y l - 2 , 3 - d i h y d r o - 1, 4 -  
d ip h e n y l -  I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A s o lu t i o n  of the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  1 , 4 ,  6 - t r i -  
p h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 0 .4 3  g, 1 m m o l e s )  and  b r o m i n e  
(0.  16 g, 1 m m o l e )  in  m e t h a n o l  w a s  k e p t  f o r  n e a r l y  5 d a y s  a t  
r o o m  t e m p e r a t u r e .  T h e  s o l id  ( 0 .4  g) o b t a in e d  by  p r e c i p i t a t i o n  
w i th  e t h e r  h a d  i d e n t i c a l  uv ,  m e l t i n g  po in t  and  m i x e d  m e l t i n g  
p o in t  to  t h e  s t a r t i n g  m a t e n a  1.
1 6 3
S i m i l a r l y ,  the a t t e m p t e d  b r o r n i n a t i o n  of 1, 4 - d i b e n z y l -  1 , 3 -  
d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  in  m e t h a n o l  a t  r o o m  
t e m p e r a t u r e  a f t e r  ca. 24 h r s  r e s u l t e d  only  in  the  r e c o v e r y  of th e  
s t a r t i n g  m a t e r i a l .
A t t e m p t e d  b r o r n i n a t i o n  of  2, 3 - d i h y d r o - 6 - p - m e t h o x y p h e n y l  and  a l s o  
of 6 - p - m e t h y l p h e n y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e s
T h e s e  s a l t s  w e r e  n o t  b r o m i n a t e d  in  m e t h a n o l i c  s o lu t io n ,  and  
in  e a c h  c a s e  th e  s t a r t i n g  m a t e r i a l  w a s  r e c o v e r e d  in  q u a n t i t a t i v e  
y ie ld .
6 - p - B r o m o p h e n y l -  1, 4 -d i e t h y l - 2, 3 - d i h y d r o - l H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
B r o m i n e  ( 1 . 6  g, 10 m m o l e s )  in  m e t h a n o l  (20 m l )  w a s  a d d e d  
d r o p w i s e  to a s t i r r e d  so lu t io n  of th e  c o r r e s p o n d i n g  un  s u b s t i t u t e d  
6 - p h e n y l d i a z e p i n i u m  s a l t  (3 g, 10 m m o l e s )  in  m e t h a n o l  (20 m l ) .
T h e  m i x t u r e  w a s  s t i r r e d  f o r  a  f u r t h e r  f ive  h o u r s  a t  r o o m  
t e m p e r a t u r e  and  t h e n  the  s o lv e n t  w a s  r e m o v e d  in  v a c u o .  T h i s  gave  
the  p r o d u c t  (2.  6 g, 70%) w h ic h  h a d  m . p ,  64°  ( f r o m  e t h a n o l i c  
p e r c h l o r i c  a c i d ) ,  ^X^^iax ^^3  n m  (<£-13438 and  21441),
' ^ m a x  1300,  1240,  1100,  820,  720 c m " \  T  l ( T F A ] ,  2 . 2 6
( 2 H , s ) ,  2 . 4 4 - 2 . 5 3  ( 2 H ,d ) ,  2. 8 2 - 2 .  90 (2H, d),  6 . 0 6  (4H, s),
6 . 1 0 - 6 . 3 2  (4H, q) 8 . 4 9 - 8 .  64 ( 6 H , t ) .  (F ound :  C ,  44 .  67; H,  5 . 0 8 ;
N, 7 . 0 2  C ^ ^ H ^ ^ B r C l N  r e q u i r e s :  C,  4 4 . 1 9 ;  H,  4.9.5;  N,  6 .8 7 % ) .
1, 4 - D i - p - a n i s y l -  6 - p - b r o m o p h e n y l - 2 , 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  th e  c o r r e s p o n d i n g  u n s u b s t i t u t e d  6 -p h e n y l ­
d i a z e p i n i u m  s a l t  ( 0 .4  8 g,  1 m m o l e  ) in  m e t h a n o l  (10 m.l) and  b r o m i n e
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(0. 15 g, 1 m m o l e )  in  m e t h a n o l  (5.m i ) ,  t h i s  s a l t  ( 0 . 3 5  g, 62%)
h a d  m . p .  1 2 8 - 1 3 0 °  ( f r o m  e th a n o l i c  p e r c h l o r i c  a c i d ) ,  V  414 ,  256'  m a x
an d  223 n m  ( 2^24  808 and  16895 and  18606),  S  1740,  1600,  1580,^ m a x
1300,  1240,  1160,  1100, 1020,  820,  720 ,  690 cm " ^ ,  Y | , (^H ())acetone]  
1 .8 7  ( 2 H , s ) ,  2 . 2 5 - 2 . 3 4  (4 H ,d ) ,  2 .  3 8 - 2 . 6 6  ( 4 H , m ) ,  2.  8 7 - 2 .  96 (4H, d ) , 
5 . 2 8  ( 4 H , m ) ,  6 . 1 5  ( 6 H , s ) .  (Found: C,  5 3 .7 8 ;  H, 4 . 1 6 ;  N ,  4 . 2 2  
^ 2 5 ^ 2 4 ^ ^ ^ ^ ^ 2 ^ 6  r e q u i r e s :  C,  5 3 . 2 6 ;  H,  4 . 2 9 ;  N, 4.97%)
A t t e m p t e d  b r o r n i n a t i o n  of 2, 3 - d i h y d r o - 2, 2 , 3 ,  3 - t e t r a m e t h y l - 6 - p h e n y l -  
I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
W h e n  a n  e q u i v a l e n t  a m o u n t  of  b r o m i n e  w a s  u s e d ,  i t  g a v e  a 
p r o d u c t  w h ich  f r o m  i t s  a n a l y s i s  a p p e a r e d  to be  on ly  p a r t i a l l y  
b r o m i n a t e d .  (F ound :  C,  46 .  17; H ,  5 . 5 6 ;  N,  7 . 6 1  C ^ H ^ ^ B r C l N ^ O ^  
r e q u i r e s :  C,  4 4 . 2 1 ;  H ,  4 . 9 1 ;  N, 6 .87% ) .
6 - B r o m o - « - n a p h t h y l - 2,  3 - d i h y d r o -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
T o  a  s t i r r e d  m e t h a n o l i c  s o lu t i o n  of  the  c o r r e s p o n d i n g
u n s u b s t i t u t e d  a - n a p h t h y l d i a z e p i n i u m  s a l t  ( 1 . 6  g, 5 m m o l e s )
b r o m i n e  (0. 8 g,  5 m m o l e s )  in m e t h a n o l  (10 m l )  w a s  a d d e d  d r o p w i s e
a f t e r  a p e r i o d  of p a  20 m i n u t e s ,  and th e  m i x t u r e  w a s  s t i r r e d  f o r
a  f u r t h e r  s ix  h o u r s .  T h e  so lv e n t  w a s  r e m o v e d  in  v a c u o .  T h i s  gave
c r y s t a l s  w h i c h  w e r e  f i l t e r e d  off  and  w a s h e d  w i th  e t h e r .  T h e
p r o d u c t  ( 1 . 3  g, 67%) h a d  m . p .  1 9 8 -2 0 0 °  ( f r o m  e t h a n o l i c  p e r c h l o r i c
a c id ) ,  \  34 8 an d  323 ( s h o u l d e r )  and 301 n m  ( £  8033 and' m a x  '
9790),  f ^ a x  1640,  1540, 1310,  1240, 1100,  950,  920,  820,
760 ,  720  c m - 1 ^  T  l (^ H ^ )D M S O ]  2 . 0 1  (2H, s) ,  2 . 0 9 - 2 . 6 5  ( 6 H , c , m ) ,  
6 . 1 2  ( 4 H , m ) .  (Found:  C ,  4 4 . 9 4 ;  H, 3 . 8 7 ;  N,  6 . 7 7  C ^ ^ H ^ B rC lN ^ O ^  
r e q u i r e s :  C,  4 4 . 8 6 ;  H,  3 .5 1 ;  N,  6.97%)
1 6 5
6 - B r o m O “(3 -  n a p h t h y l - 2 ,  3 - d i h y d r o -  I H - 1 , 4  -  d i a z e p i n i u m  p e r c h l o r a t e
T h e  p r o d u c t  o b ta in e d  w h e n  a m e t h a n o l i c  s o lu t io n  of the
c o r r e s p o n d i n g  u n s u b s t i t u t e d  (3- n a p h t h y l d i a a e p i n i u m  s a l t  w as  s t i r r e d
w i th  b r o m i n e  h a d  m . p ,  2 2 3 - 2 2 4 °  ( f r o m  e t h a n o l i c  p e r c h l o r i c  a c id ) ,
\  348, 324 ( s h o u l d e r ) ,  285 ( s h o u l d e r )  a n d  256 n m  ( 10623A m a x  \ / X /
an d  21507) ,  ^^00 ,  1640,  1550,  1300, 1240,  1100,  950, 820,
760 ,  720 c m " Y l ( ^ H ^ ) D M S O ]  1 . 6 8  ( l H , d ) ,  1 . 7 7  ( l H , d ) ,  1 . 8 4 - 2 . 5 0  
( 6 H , c , m ) ,  6 . 1 4  ( 4 H , m ) .  (F o u n d :  C ,  4 5 . 3 1 ;  H, 3 . 7 1 ;  N, 6 . 9 9  
C H ^ ^ B r C l N ^ O ^  r e q u i r e s :  C,  4 4 .  86; H,  3 . 5 1 ;  N 6 .98%)
B r o r n i n a t i o n  of t h e  fo l low ing  c o m p o u n d s  w a s  a l s o  a t t e m p t e d  
bu t  on ly  th e  s t a r t i n g  m a t e r i a l  w a s  r e c o v e r e d  in  e a c h  c a s e :
1, 4 - D i b e n z y l - 2, 3 - d i h y d r o -  6-<%-naphthyl- IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e ;  1, 4 - D i b e n z y l - 2, 3 - d i h y d r o - 6 ~ p - n a p h t h y l - 1 H - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e ;  2,  3 - D i h y d r o - 6 - p _ - b i p h e n y l - I H - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e ;  2, 3 - D i h y d r o - 5 - m e t h y l - 6 - p h e n y l - l H - 1, 4 -  
d i a z e p i n i n i u m  p e r c h l o r a t e ;  5 - B e n z y l - 2 ,  3 - d i h y d r o - 6 - m e t h y l - I H -  
1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ;  2, 3 - D i h y d r o - 6 - ê - t o l y l -  l H - 1 ,  4 -  
d i a z e p i n i u m  p e r c h l o r a t e ;  2,  3 - D i h y d r o - 6 - N - p y r i d y l - I H - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e ;  2, 3 - D i h y d r o - 5 - m e t h o x y - 7 - p h e n y l - I H -  1, 4 -  
d i a z e p i n i u m  f l u o r o b o r a t e ;  2, 3 - D i h y d r o - 1, 6 - d i p h e n y l - I H - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e ;  and  5, 7 - D i e t h y l - 2 ,  3 - d i h y d r o - 2 ,  2, 3, 3-  
t e t r a m e t h y l -  IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e .
6 - B r o m o - 2 ,  3 - d i h y d r o -  1, 4 - d i - p - m e t h o x y p h e n y l -  I H -  1 , 4 -  d i a z e p i n i u m  
p e r c h l o r a t e
B r o m i n e  (0.  16 g, 1 m m o l e )  in  m e t h a n o l  (4 m l )  v/as a d d e d  
d r o p w i s e  to the  s t i r r e d  so lu t io n  of  the  c o r r e s p o n d i n g  u n s u b s t i t u t e d
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d i a z e p i n i u m  s a l t  ( 0 .4  g, I m m o l e ) .  T h e  m i x t u r e  w a s  s t i r r e d  f o r
0 . 6  h r ,  the  s o lv e n t  r e m a i n e d  in  v a c u o ,  an d  th e  p r o d u c t  ( 0 . 2 8  g,
87%) w a s  f i l t e r e d  off .  I t  h a d  m . p .  2 0 4 - 2 0 6 °  ( f r o m  e t h a n o l i c
p e r c h l o r i c  a c id ) ,  4 1 9 , 2 8 0  ( s h o u ld e r )  and  288 n m  ( ^  27567
and  17176),  v  1600,  1500,  1300,  1250, 1170,  1100, 1020,  820,  m a x
720  c m ' \  nC [ T F A ]  2. 1 8 - 2 . 2 5  (2H, s) ,  2 . 6 1 - 2 . 7 0  (4 H ,d ) ,
2. 8 5 - 2 . 9 4  (4 H ,d ) ,  5. 5 0 - 5 .  80 (4H, b ) , 6 . 0 6  ( 6 H , s ) .  (F ound :  C,  4 6 . 6 2 ;  
H ,  4 . 2 1 ;  N,  6. 01 C ^ ^ H ^ ^ B r C l N ^ O ^  r e q u i r e s :  C,  4 6 . 7 9 ;  H ,  4 . 1 3 ;
N ,  5 .74%)
6 - B r o m o - 2 ,  3 - d i h y d r o - 5 - m e t h y l -  I H -  1, 4 - d i a z e p i n i u m  p i c r a t e
P r e p a r e d  f r o m  the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  d i a z e p i n i u m
p i c r a t e  and  b r o m i n e  in  m e t h a n o l ,  t h i s  s a l t  h a d  m . p .  2 7 8 - 2 8 0 °
\  354 n m  ( & 2 0 3 9 6 ) ,  S  3500,  1600,  1540,  1270,  1150,  930,A m  ax  ' ^ m a x
900,  720 c m " ^ ^  T  l (^H 4 ) M e O H ]  1 .04  ( IH ,  s) ,  6 . 7 1  ( 4 H , m ) ,  7 . 4 7  
( 3 H , s ) .  (Found: C ,  2 9 . 7 0 ;  H, 2 . 8 2 ;  N, 5 .8 1  C ^ ^ H ^ ^ B r ^ N ^
r e q u i r e s :  C,  3 0 . 0 0 ;  H,  2 . 5 2 ;  N, 5.84%)
6 - B r o m o - 2 ,  3 - d i h y d r o - 2 ,  2,  3, 3, 5, 7 - h e x a m e t h y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  th e  c o r r e s p o n d i n g  un  s u b s t i t u t e d  d i a z e p i n i u m
p e r c h l o r a t e  and  b r o m i n e  in  m e t h a n o l ,  t h i s  s a l t  (70%) had  m . p .
1 5 5 - 1 6 0 °  ( f r o m  e t h a n o l i c  p e r c h l o r i c  ac id)  \  343 and  328 n mA m a x
( ^ 9 0 7 7  an d  8906),  ^  ^300 ,  1590,  1130,  1080,  770 c m " \
Y l ( ^ H 5 ) A c e t o n e  ] 7.  69 (6H, s ) , 8 . 5 2  ( 6 H , s ) ,  8 . 9 5  ( 6 H , s ) ,  (Found:
C ,  3 6 . 8 7 ;  H,  6 . 0 7 ;  N,  8 . 2 7  ^  H^  B r C l N  r e q u i r e s :
C ,  3 6 . 7 4 ;  H,  5 . 6 1 ;  N,  7 .79%)
(ii) U s i n g  N - h a l o s u c c i n i m i d e s
6 - p - B r o m o p h e n y l - 2 ,  3 - d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
N - B r o m o s u c c i n i m i d e  ( 0 .4 4  g, 2 . 5  m m o l e s )  w a s  a d d e d  to 
the  c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l d i a z e p i n i u m  p e r c h l o r a t e  
(0.  68 g, 2 . 5  m m o l e s )  in  a c e t i c  a c i d  (15 m l ) .  T h e  m i x t u r e  w a s  
h e a t e d  u n d e r  r e f l u x  f o r  15 m i n s  an d  t h e n  c o o l e d .  T h e  p r o d u c t  w a s  
f i l t e r e d  off and  w a s h e d  w i th  a  l i t t l e  w a t e r .  T h e  p r o d u c t  (0. 32 g, 
37%) h a d  m . p .  2 8 6 ° ( f r o m  e t h a n o l i c  p e r c h l o r i c  a c i d ) .  I t  w a s  
i d e n t i f i e d  by i t s  m i x e d  m . p ,  w i th  th e  g e n u in e  s a m p l e
6 - p - B r o m o p h e n y l -  2, 3 - d i h y d r o - 2 - m e t h y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
A s o lu t i o n  of the  c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l ­
d i a z e p i n i u m  p e r c h l o r a t e  ( 2 . 3  g) in  a c e t i c  a c i d  (20 m l )  w a s  a d d e d  to  
N - b r o m o s u c c i n i m i d e  ( 1 .4  g) an d  th e  m i x t u r e  w a s  h e a t e d  u n d e r  
r e f l u x  f o r  3 h r s .  A c r y s t a l l i n e  p r o d u c t  f o r m e d  w h e n  the  c o n t e n t s  
of t h e  f l a s k s  w e r e  c o o l e d .  T h e  c r y s t a l s  w e r e  f i l t e r e d  off and  
w a s h e d  w i th  w a t e r .  T h e  p r o d u c t  ( 0 . 9  g, 31%) h a d  a n  i d e n t i c a l  
m . p .  and  m i x e d  m . p .  w i th  t h a t  of th e  g en u in e  s a m p l e
6 - p - B r o m o p h e n y l - 2 ,  3 - d i h y d r o -  1 - m e t h y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
P r e p a r e d  f r o m  th e  c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l ­
d i a z e p i n i u m  p e r c h l o r a t e  and  N - b r o m o  s u c c i n i m i d e  in  a c e t i c  a c i d ,  
t h i s  s a l t ,  a f t e r  r e c r y s t a l l i s a t i o n  f r o m  e t h a n o l i c  p e r c h l o r i c  a c i d ,  
h a d  th e  s a m e  m . p .  and  m i x e d  m . p .  a s  t h a t  of  th e  g e n u i n e  s a m p l e
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6 - p “B r o m o p h e n y i - 2 ,  3 - d i h y d r o -  1, 4 - d i m e t h y l -  IH  - 1, 4 - d i a z e p i n i u m
p e r c h l o r a t e
T h i s  s a l t  ( 0 . 6  g, 53%) p r e p a r e d  by h e a t i n g  a s o lu t i o n  of 
th e  c o r r e s p o n d i n g  u n s u b s t i t u t e d  d i a z e p i n i u m  p e r c h l o r a t e  ( 0 , 9  g,
3 m m o l e s )  and  N - b r o m o  s u c c i n i m i d e  ( 0 . 5 3  g, 3 m m o l e s )  in  a c e t i c  
a c i d  (10 m l )  u n d e r  r e f l u x  f o r  3 , 5  h r s ,  had  th e  i d e n t i c a l  m . p . ,  
m i x e d  m . p ,  an d  u v  to th a t  of the  g e n u in e  s a m p l e
A t t e m p t e d  b r o r n i n a t i o n  of the  fo l low ing  c o m p o u n d s  u s i n g  
N - b r o m o  s u c c i n i m i d e  gave  o n ly  t h e  s t a r t i n g  m a t e r i a l  in  q u a n t i t a t i v e  
y ie ld  in  e a c h  c a s e ;
2,  3 - D i h y d r o - 2 ,  2 - d i m e t h y l -  6 - p h e n y l -  IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ; -  
2,  3 - C y c l o h e x a n o -  2, 3 - d i h y d r o  - 6 - p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e ;  1, 4 - D i b e n z y l - 2, 3 - d i h y d r o - 6 - p h e n y l  - I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e .
2, 3 - D i h y d r o - 6 - p - i o d o p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
N - I o d o s u c c i n i m i d e  ( 1 . 1  g,  5 m m o l e s )  w a s  a d d e d  to th e  
c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 1 . 3  g,
5 m m o l e s )  i n  a c e t i c  a c i d  (25 m l ) .  T he  m i x t u r e  w a s  h e a t e d  u n d e r  
r e f l u x  f o r  15 m i n s  and  th e  c o o le d  r e a c t i o n  m i x t u r e  g a v e  c r y s t a l s  
w h ic h  w e r e  f i l t e r e d  off and w a s h e d  w i th  e t h e r .  T h e  p r o d u c t  ( 1. 5 g,
79%) h a d  m . p .  29 8 °  ( f r o m  e th a n o l i c  p e r c h l o r i c  a c id ) ,  356
and  295 n m  ( E 8291 and  19132),  ^  ^  3300,  1640,  1540,  1310,
1220,  1100,  1040, 820,  720 c m " Y  |_(^H^)DMSO) ( - 0 . 2 1 - ( - 0 . 5 ) ^ ^ ^ )
2 . 0 4  (2H, s),  2 . 2 2 - 2 . 3 1  ( 2 H ,d ) ,  2.  8 0 - 2 .  88 (2H, d) , 6 . 2 7  (4H, s ) . (Found; 
C,  3 3 . 2 5 ;  H,  2 . 9 7 ;  N,  7 . 0 0 .  C .  ^H^^CUN^O^ r e q u i r e s :  C,  3 3 . 1 8 ;
H, 3 . 0 1 ;  N, 7.  03%)
2 ,  3 - D i h y d r o - 6 “ P - i o d o p h e n y l - 2 - m e t h y l -  IH -  1 ,  4 - d i a z e p i n i u m  p e r c h l o r a t e
A m i x t u r e  of the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  p h e n y l d i a z e p i n i u m
p e r c h l o r a t e  ( 1 . 4 3  g, 5 m m o l e s )  and  N - i o d o s u c c i n i m i d e  (1 .1  g, 5
m m o l e s )  in  a c e t i c  a c i d  (25 m l )  w a s  h e a t e d  u n d e r  r e f l u x  f o r  2 . 5  h r s ,
c o o l e d ,  and the p r o d u c t  w a s  f i l t e r e d  off an d  w a s h e d  wi th  a l i t t l e
e t h e r .  T h e  p r o d u c t  (1.4 g, 68%) h a d  m . p .  2 7 0 - 2 7 2 °  ( f r o m  e t h a n o l i c
p e r c h l o r i c  a c i d ,  356 and  259 n m  ( ZL 8405 and  21089) ,  -S' ^ m a x  ' ' ^  m a x
3300,  1540,  1550,  1330,  1100,  1040, 960,  950,  920,  820,  790 ,
730 c m "  Y L ( ^ H ^ ) D M S 0 ]  - 0 .  3 - ( - 0. 54) (NH, b ) , 2 . 0 1  ( l H , d ) ,  2 . 1 4  
( l H , d ) ,  2 . 2 3 - 2 . 3 1  (2 H ,d ) ,  2.  8 0 - 2 .  90 (2H, d) , 5. 0 6 - 6 .  14 ( I H ,  b ,  m ) ,  
6 . 4 2 - 6 . 4 6  ( 2 H , m ) ,  8 . 7 5 - 8 . 8 1  (3 H ,d ) .  (Found: C,  3 5 . 0 6 ;  H ,  3 . 5 0 ;
N, 6 .8 4  C ^ ^ H ^ ^ C l IN z O ^  r e q u i r e s ;  C, 34.  90; H,  3 . 3 9 ;  N, 6 .79%)
2, 3 - D i h y d r o -  6 - p - i o d o p h e n y l - 2 , 2 - d i m e t h y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
T h i s  s a l t  ( 0 . 5  g, 39%), p r e p a r e d  by  h e a t i n g  a s o lu t i o n  of
th e  c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l d i a z e p i n i u m  p e r c h l o r a t e
( 1 . 2  g, 4 m m o l e s )  and  N - io d o  s u c c i n i m i d e  ( 0 , 9  g, 4 m m o l e s )  in
a c e t i c  a c i d  (15 m l )  u n d e r  r e f l u x  f o r  6 h r s ,  h a d  m .  p .  2 3 4 - 2 3 7 °
( f r o m  e t h a n o l i c  p e r c h l o r i c  ac id ) ,  \  352 an d  259  n m  (<E-8533 and' m a x
23323) ,  -S 3280,  1640,  1530,  1320, 1100,  820,  720 c m " \ ^m a x  y
T [ ( ^ H ^ ) D M S 0 ]  2 . 0  ( l H , d ) ,  2 . 2 0 - 2 . 3 3  ( 2 H ,d ) ,  2 . 3 0  ( IH ,  d),
2 . 7 7 - 2 . 9 0  (2H, d), 6 . 4 6 - 6 .  60 ( 2 H ,b ) .  8 . 7 ( 6 H , s ) .  (Found :  C,  3 6 . 7 5 ;
H, 3 . 6 9 ;  N,  6 . 5 7  ClIN ^O^ r e q u i r e s :  C,  3 6 . 5 7 ;  H ,  3 . 7 5 ;
N, 6 .56%)
E a c h  of the fo l lo w in g  c o m p o u n d s  w a s  r e c o v e r e d  u n c h a n g e d  
w h e n  h e a t e d  w i th  N - i o d o s u c c i n i m i d e  in  g l a c i a l  a c e t i c  ac id ;
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1, 4 - D i b e n z y l - 2, 3 - d i h y d r o  -  6 - p h e n y l  - IH  - 1 , 4 - d i a z e p i n i u m  p e r c h l o r a t e ;
2, 3 - D i h y d r o - l  , 4 - d i m e t h y l -  6 - p h e n y l  - IH - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ;
2, 3 -C  y c l o h e x a n o -  2,  3 - d ihyd  ro  - 6- p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e ;  2,  3 - D i h y d r o -  1 - m e t h y l - 6 - p h e n y l - I H -  1 , 4 - d i a z e p i n i u m  
p e r c h l o r a t e ;  cind 2, 3 - D i h y d r o - 5 - m e t h o x y - 7 - p h e n y l  - l H - 1 , 4 - d i a z e p i n i u m  
p e r c h l o r a t e .
A t t e m p t e d  c h l o r i n a t i o n  of the  2, 3 - d i h y d r o - 6 - p h e n y l -  IH - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e  and  of 2,  3 - d i h y d r o - 2 - m e t h y l - 6 - p h e n y l - I H -  
1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  u s i n g  N - c h l o r o s u c c i n i m i d e  a l s o  gave  
on ly  th e  s t a r t i n g  m a t e r i a l  in  q u a n t i t a t i v e  y ie ld  in  e a c h  c a s e ,
6 - B r o m o - 2 ,  3 - d i h y d r o - 5 - m e t h o x y - 7 - p h e n y l - I H  - 1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e
N - B r o m o s u c c i n i m i d e  ( 0 . 5 3  g, 3 m m o l e s )  w a s  a d d e d  to  th e
c o r r e s p o n d i n g  u n s u b s t i t u t e d  d i a z e p i n i u m  p e r c h l o r a t e  ( 0 ,8 4  g, 3 m m o le s )
in  a c e t i c  a c i d  (15 m l )  and  the  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  1 h r .
I t  w a s  c o o l e d ,  and  t h e  p r o d u c t  ( 0 , 6  g, 56%) w a s  f i l t e r e d  off and  w a s h e d
w i th  e t h e r ;  i t  h a d  m . p ,  192° ,  ^  335 and  260 n m  ( s h o u l d e r )  (£111352)m a x
5  ^  3320,  1590,  1310, 1260,  1210, 1050,  1080,  850,  765 ,  720 ,  690 
c m - \  [ ( ^ H ^ ) A c e t o n e ]  1 . 2 - 1 . 4  ( N H ,b ) ,  2 . 5 2  ( 5 H , s ) .  5 . 7 2  (3H,.s)  ,
6 . 0 5  ( 4 H , s ) .  (Found :  C ,  3 9 . 0 5 ;  H,  3 . 8 6 ;  N,  7 . 6 7  C _ H _ ^ B B r F ^ N ^ O  
r e q u i r e s :  C,  3 9 . 0 6 ;  H,  3 .8 3 ;  N,  7 .59%)
A t t e m p t e d  o x i d a t i o n  r e a c t i o n  of 6 - b r o m o - o ; - n a p h t h y l - 2, 3 - d i h y d r o - I H -
1 , 4 - d i a z e p i n i u m  p e r c h l o r a t e  w i th  p o t a s s i u m  p e r m a n g a n a t e
T h e  b r o m o d i a z e p i n i u m  s a l t  ( 0 .4  g, 1 m m o l e )  w a s  a d d e d  to 
w a t e r  (5 m l)  and  c o n e . h y d r o c h l o r i c  a c i d  (5 m l ) .  T h e  m i x t u r e  
w a s  w a r m e d  f o r  0 , 5  h r  w i th  p o t a s s i u m  p e r m a n g a n a t e  ( 0 , 5  g), c o o l e d ,  
and  s u l p h u r  d io x id e  w a s  p a s s e d  t h r o u g h  th e  m i x t u r e  w h ich  w a s
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e x t r a c t e d  w i th  e t h e r .  T h e  o r g a n i c  l a y e r  w a s  d r i e d  o v e r  a n h y d r o u s  
s o d i u m  s u l p h a t e ,  and the  s o lv e n t  w a s  r e m o v e d  in  v a c u o .  T h e  
p r o d u c t  o b t a i n e d  c o u l d  n o t  be i d e n t i f i e d .
W h e n  t h e  e x p e r i m e n t  w a s  r e p e a t e d  w i th  6 - b r o m o - p  - n a p h t h y l - 
d i a z e p i n i u m  s a l t ,  a  s i m i l a r  r e s u l t  w a s  o b t a i n e d .  O n ly  p o l y m e r i c  
p r o d u c t  w a s  o b t a i n e d .
(b) N i t r a t i o n
lA-
2, 3 - D i h y d r o - I H -  . 6 - p - n i t r o p h e n y l ^ i a z e p i n i u m  n i t r a t e
T h e  c o r r e s p o n d i n g  u n s u b s t i t u t e d  p h e n y l d i a z e p i n i u m
p e r c h l o r a t e  (6 g) w a s  a d d e d  in  s m a l l  p o r t i o n s  to s t i r r e d  i c e - c o l d
n i t r i c  a c i d  (60 m l  n i t r i c  a c i d  and  12 m l  w a t e r ) .  T h e  m i x t u r e  w a s
s t i r r e d  a t  r o o m  t e m p e r a t u r e  f o r  2 , 5  h r s ,  and  t h e  b r o w n  s o lu t i o n
w a s  t h e n  p o u r e d  in to  s t i r r e d  w a t e r  (215 m l ) ,  c o o l e d  in  a so l id
c a r b o n  d i o x i d e / a c e t o n e  m i x t u r e .  T h e  n i t r o  c o m p o u n d  ( 2 . 8  g, 58%)
w h ic h  w a s  f i l t e r e d  off  h a d  m . p .  2 4 0 °  ( f r o m  m e t h a n o l ) ,  bs 344n m' '  m a x
(& 17410),  ^ ^ a x  ^^^ 0 ,  1650, 1590,  1510, 1310, 1110,  1030, 920,
870,  800,  750,  700 c m " ^ ^  ( ^ [ ( % ^ ) D M S O ]  1 . 7 8 - 1 . 8 7  ( 2 H ,d ) ,
1 . 7 4 - 1 . 8 3  ( 2 H ,d ) ,  2 . 3 3 - 2 . 4 2  ( 2 H ,d ) .  6 . 1 8  ( 4 H , m ) .  (Found :  C,  4 6 . 8 9 ;
H, 4 , 1 9 ;  N,  1 9 .8 2   ^1 ^  1 2 ^ 4 ^ 5  4 7 . 1 4 ;  H,  4 . 3 1 ;
N, 19.99%)
A t t e m p t e d  p r e p a r a t i o n  of  a  2, 3 - d i h y d r o -  1, 4 - d i m e t h y l -  6 - p - n i t r o -  
p h e n y l - I H - 1, 4 - d i a z e p i n i u m  s a l t
T r e a t m e n t  of the  c o r r e s p o n d i n g  un  s u b s t i t u t e d  p h e n y l d i a z e p i n i u m  
p e r c h l o r a t e  ( 1 . 5  g) w i th  n i t r i c  a c i d  (15 m i)  i n  w a t e r  (3 m l )  gave  a s o l id  
(0,  17 g, 22%) w h ic h  w a s  id e n t i f i e d  a s  p - n i t r o b e n z o i c  a c i d  by  i t s
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m a s s  s p e c t r u m ,  n m r  s p e c t r u m ,  m , p .  2 3 8 - 2 4 0 °  ( f r o m  
n i t r m e t h a n e )  an d  m i x e d  m . p ,  2 3 6 - 2 4 1 °  w i th  t h e  a u t h e n t i c  
c o m p o u n d  ( 2 4 0 - 2 4 1 ° ) ,
A t t e m p t e d  n i t r a t i o n  of th e  2, 3 - d i h y d r o - 1- m e t h y l - I H - 1,4- 
d i a z e p i n i u m  p e r c h l o r a t e  a l s o  gave  p - n i t r o b e n z o i c  a c i d  a s  did 
a t t e m p t e d  n i t r a t i o n  of  2,  3 - d i h y d r o - 2 - m e t h y l - I H - l ,  4 - d i a z e p i n i u m  
p e r c h l o r a t e .
R e d u c t i o n  of n i t r o  d e r i v a t i v e  and  d i a z o t i s a t i o n  of  p r o d u c t .
6 - p - A m i n o p h e n y l - 2, 3 - d i h y d r o -  I H -  1, 4 - d i a z e p i n i u m  n i t r a t e
T h e  c o r r e s p o n d i n g  p - n i t r o p h e n y l  d i a z e p i n i u m  n i t r a t e  ( 1 . 5  g)
w a s  d i s s o l v e d  i n  e t h a n o l  (20 m l )  by  w a r m i n g  the  s o lu t i o n  to p a  6 0 ° .
P a l l a d i u m - c h a r c o a l  ( 0 , 0 5  g) p r e v i o u s l y  m o i s t e n e d  w i th  a l i t t l e
e t h a n o l  w a s  a d d e d  to the  s t i r r e d  s o lu t io n ,  fo l lo w e d  by h y d r a z i n e
h y d r a t e  ( 1 . 5  g) a n d  the  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  c a  2
h r s .  T h e  c a t a l y s t  w a s  r e m o v e d  by  g e n t l e  f i l t r a t i o n ,  an d  the
f i l t r a t e  w a s  c o n c e n t r a t e d  in  v a c u o  an d  f in a l l y  b r o u g h t  to b o i l in g
o v e r  a  s t e a m  b a t h .  H o t  w a t e r  (20 m l )  w a s  a d d e d  s lo w ly ,  an d
th e  m i x t u r e  w a s  t h e n  a l lo w e d  to c o o l ,  and  th e  p r o d u c t  w a s  f i l t e r e d
off .  T h e  m . p .  of the  c r u d e  p r o d u c t  (0. 6 g, 51%) w a s  found  to
be  1 8 6 -1 9 2 ° ;  i t  h a d  325 and  270 n m  w i th  the  c o r r e s p o n d i n g
b a t h o c h r o m i c  s h i f t s  to  300 an d  240 n m  w i th  d i l .  H ^ S O ^ .
T h e  a m i n o - c o m p o u n d  w a s  i d e n t i f i e d  by  i t s  m a s s  s p e c t r u m ^ ' ^ ^  ^
( tv i /û .  c2. A 9 )
and by  th e  m a s s  s p e c t r u m  of i t s  a c e t y l a t e d  c o m p o u n < ^ p r e p a r e d  by  
the  a d d i t i o n  of a c e t i c  a n h y d r i d e .
A t t e m p t e d  r e p e t i t i o n s  of t h i s  r e d u c t i o n  f a i l e d  to  p r o v i d e  
th e  a m i n o  c o m p o u n d .
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A t t e m p t e d  d i a z o t i s a t i o n  of the  2, 3 ~ d i h y d r o - 6 - p - a m i n o p h e n y l -
I H - 1, 4 - d i a z e p i n i u m  s a l t
T h e  6 - a m i n o p h e n y l  s a l t  ( 0 . 1 6  g) w a s  added  to c o ld  s t i r r e d  
f l u o r o b o r i c  a c i d  (10 m l)  fo l l o w e d  by  s low a d d i t i o n  of  c o ld  s o d i u m  
n i t r i t e  s o lu t i o n  ( 0 .0 7  g).  A so l id  p r o d u c t  ( 0 .0  8 g,  4 8%) had  
m e l t i n g  p o in t  ( c r u d e )  1 7 4 - 1 7 7 °  an d  m i x e d  m e l t i n g  p o in t  1 5 5 - 1 6 0 °  
w i th  th e  c o r r e s p o n d i n g  a m i n o - c o m p o u n d .
A t t e m p t e d  d i a z o - c o u p l i n g  of the  2 , 3 - d i h y d r o - 6 - p h e n y l - I H - 1, 4 -  
d i a z e p i n i u m  p e r c h l o r a t e  w i th  p - n i t r o p h e n y l d i a z o n i u m  c h l o r i d e
T h e  d i a z e p i n i u m  p e r c h l o r a t e  in  m e t h a n o l  w a s  a d d e d  to p -  
n i t r o p h e n y l d i a z o n i u m  c h l o r i d e ,  an d  the  m i x t u r e  w a s  s t i r r e d  f o r  1 h r  
a t  r o o m  t e m p e r a t u r e .  T h e  c o l o u r e d  s o l id  o b t a in e d  h a d  m . p .  1 1 0 - 1 1 6 °  
( d e c o m p . ) ,  bu t  c o u ld  n o t  be  i d e n t i f i e d .  A t t e m p t s  to  r e c r y s t a l l i s e  i t  
f r o m  e t h a n o l  r e s u l t e d  in  e v o l u t i o n  of a  g a s  ( p r o b a b l y  n i t r o g e n )  and  
gave  a v e r y  d a r k  s o lu t i o n .
(C) A c y l a t i o n
(i) A t t e m p t ^ f o P R i y l p - t i p n _ o ^  ^"_dUiy;d_rO;- §^-phenyj^-J.|^-J^,_4 
d i a z e p i n i u m  p e r c h l o r a t e  u s i n g  V i l s m e i e r  f o r m y l a t i n g  r e a g e n t
P h o s p h o r y l  c h l o r i d e  ( 1 . 5 3  g, 10 m m o l e s )  w a s  a d d e d  s lo w ly  
to  c o ld  s t i r r e d  d i m e t h y l f o r m a m i d e  (20 m l )  fo l lo w e d  by  the  
c o r r e s p o n d i n g  u n s u b s t i t u t e d  d i a z e p i n i u m  p e r c h l o r a t e  (2.  18 g,
8 m m o l e s )  in  d i m e t h y l f o r m a m i d e  (20 m l ) .  T h e  m i x t u r e  w a s  
s t i r r e d  f o r  1 h r  and  k e p t  o v e r n i g h t  a t  r o o m  t e m p e r a t u r e  and 
f i n a l ly  p o u r e d  i n t o  0. 33 M a q u e o u s  s o d iu m  h y d r o x i d e  (300 m l ) .
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T h e  m i x t u r e  w a s  e x t r a c t e d  w i th  e t h e r  and the e t h e r a l  l a y e r  w a s  
d r i e d  o v e r  a n h y d r o u s  s o d i u m  s u l p h a t e .  T h e  i n o r g a n i c  s u lp h a t e  
w a s  f i l t e r e d  off a n d  to  th e  f i l t r a t e  f r e s h l y  p r e p a r e d  2, 4 - d i n i t r o -  
p h e n y l h y d r a z i n e  (2 g) w a s  a d d e d .  T h e  a n a l y s i s  of the  f in a l  
p r o d u c t  by  i t s  H n r n r  s p e c t r u m  show ed  i t  to be the  u n c h a n g e d
2 . 4 -  d in i t  r  o p h en y lh y d  r a z i n e .
(ii). A c é ty l a t i o n :  A t t e m p t e d  a c é t y l a t i o n  of 2, 3 - d i h y d r o - 6 - p h e n y l - I H -
1 . 4 - d i a z e p i n i u n i  p e r c h l o r a t e  u s i n g  a c e t i c  a n h y d r i d e  
P h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 0 . 5  g) w a s  d i s s o l v e d  in  e x c e s s
of a c e t i c  a n h y d r i d e  (10 ml)  a n d  a s m a l l  a m o u n t  of g l a c i a l  a c e t i c  
ac i  d w a s  a d d e d .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  f o r  c_a 
6 d a y s  bu t  u n c h a n g e d  s t a r t i n g  m a t e r i a l  w a s  r e c o v e r e d  q u a n t i t a t i v e l y ,
( i i i )  M é t h y l a t i o n
2 ,  3 - D i h y d r o  6 - p h e n y l - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  ( 0 , 5 5  g, 
2 m m o l e s )  w a s  d i s s o l v e d  in  n i t r o m e t h a n e  (5 ml)  and  m e t h y l  
f l u o r  o s u lp h o n a t e  ( ’m a g i c  m e t h y l ’ , 0 . 2 3  g, 2 m m o l e s )  w a s  a d d e d  to 
i t ,  an d  t h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  f o r  2 d a y s .  T h e  
a d d i t i o n  of e t h e r  g a v e  a so l id  w h ic h ,  a f t e r  c r y s t a l l i s a t i o n  wi th  
e t h a n o l i c  p e r c h l o r i c  a c i d  had  i d e n t i c a l  uv ,  m . p .  , and  m i x e d  m . p .  
to  t h e  s t a r t i n g  m a t e r i a l .
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( ) H y d r o l y s i s  of ô - a r y l d i a z e p i n i u m  p e r c h l o r a t e s
(i) A < û d _ l ^ ^ r o l p s i ^
A t t e m p t e d  h y d r o l y s i s  of 2, 3 - d i h y d r o - 6 - p h e n y l - I H - i ,  4 - d i a z e p i n i u m  
p e r c h l o r a t e
6 - P h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 0 .2 7  g) w a s  d i s s o l v e d  in  
c o n c .  h y d r o c h l o r i c  a c i d  (8 m l )  and  w a t e r  (2 ml)  . T h e  m i x t u r e  
w a s  h e a t e d  u n d e r  r e f l u x  f o r  6 h r s .  T h e  s o lv e n t  w a s  r e m o v e d  
in  v a c u o  , and  the  p r o d u c t  w a s  f i l t e r e d  off; i t  h a d  an  i d e n t i c a l  
uv ,  m . p .  , and  m i x e d  m . p .  to  t h a t  of the  s t a r t i n g  m a t e r i a l .
(ii) Al^aline^
F o r m a t i o n  of  t h e  s o d i u m  s a l t  of p h e n y l m a l o n d i a l d e h y d e  f r o m  
2, 3 - d i h y d r o -  6 - p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A s o lu t i o n  of 6 - p h e n y l d i a z e p i n i u m  p e r c h l o r a t e  ( 0 .2 7  g) and  
s o d iu m  h y d r o x i d e  ( 0 . 8  g) in m e t h a n o l  w a s  h e a t e d  u n d e r  r e f l u x  f o r  
4 h r s .  R e m o v a l  of  the  s o lv e n t  in  v a c u o  gave  a s o l id  w h ic h  w a s  
f i l t e r e d  off.  T o  t h i s  so l id  a  m e t h a n o l i c  s o lu t i o n  of  d i a n i l i n o  e t h a n e  
and  p e r c h l o r i c  a c i d  w a s  a d d e d .  A y e l lo w  c r y s t a l l i n e  p r o d u c t  
w h ic h  f o r m e d  a f t e r  c a  1 h r  a t  r o o m  t e m p e r a t u r e  w a s  f i l t e r e d  off .  
T h i s  p r o d u c t  h a d  the  s a m e  m. p .  , m i x e d  m . p .  , and  uv  a s  1 , 4 , 6 -  
t r i p h e n y l d i a z e p i n i u m  p e r c h l o r a t e ,
F o r m a t i o n  of th e  s o d i u m  s a l t  of u - n a p h t h y l m a l o n d i a l d e h y d e  f r o m  
2, 3 - d i h y d r o - 6 - a - n a p h t h y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
A m e t h a n o l i c  s o lu t i o n  of the  <%-naphthyld iazepin ium 
p e r c h l o r a t e  ( 0 . 3  g) an d  s o d iu m  h y d r o x i d e  (0. 8 g) w a s  h e a t e d  u n d e r  
r e f l u x  f o r  5 h r s .  R e m o v a l  of the  so lv e n t  In v a c u o  gav e  a so l id  
p r o d u c t  w h ic h  w a s  id e n t i f i e d  by  i t s  r e a c t i o n  w i th  a m e t h a n o l i c
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s o lu t i o n  of  th e  d i a n i l i n o e t h a n e  and  p e r c h l o r i c  a c i d .  T h i s  
r e a c t i o n  m i x t u r e  g a v e  a ye l low  so l id  w h ich  h a d  the s a m e  m . p .  
m i x e d  m . p .  a n d  uv  a s  1 , 4 - d i p h e n y l - 6 - a - n a p h t h y l d i a 2 e p i n i u m  
p e r c h l o r a t e .
( ) R e a c t i o n s  of 6 - h a l o g e n o - p h e n y l d i h y d r o d i a z e p i n i u m  s a l t s  w i th  
n u c l e o p h i l e s
(i) TM qurea .
T h i o u r e a  ( 0 . 7 5  g, 1 m m o l e )  in  m e t h a n o l  (10 ml)  w a s  a d d e d  
to  6 - p - b r o m o p h e n y l - 2 ,  3 - d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
( 0 . 3  g, 1 m m o l e )  in  m e t h a n o l  (10 m l ) ,  and  the  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  c ^  2 h r s .  T h e  m i x t u r e  w a s  t h e n  c o n c e n t r a t e d  
in v a c u o  , c o o l e d ,  and  a d d i t i o n  of e t h e r  p r e c i p i t a t e d  t h e  s t a r t i n g  
m a t e r i a l  ( 0 .2 5  g), i d e n t i f i e d  by  i t s  u n c h a n ^ d  uv  s p e c t r u m ,  m .  p .  
and  m i x e d  m . p ,  w i th  the  s t a r t i n g  m a t e r i a l .
(ii) S o d iu m  M e th o x i d e
S i m i l a r l y ,  w h en  the  6 - p - b r o m o p h e n y l d i a z e p i n i u m  s a l t  w a s  
h e a t e d  u n d e r  r e f l u x  w i th  s o d i u m  m e t h o x i d e  [ p r e p a r e d  by  a d d in g  
c l e a n  s o d iu m  (2 g) to  m e t h a n o l  (20  m l ) ] ,  i t  w a s  r e c o v e r e d  u n c h a n g e d .  
L i k e w i s e ,  6 - p - i o d o p h e n y l - 2 ,  3 - d i h y d r o - I H - 1, 4 - d i a z e p i n i u m  
s a l t  w a s  u n a t t a c k e d  by  t h e s e  n u c l e o p h i l e s .
mi
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( ) R e a c t i o n s  of 6 - a r y l  s u b s t i t u t e d  d i h y d r o d i a z e p l n i u m  s a l t s  
w i th  a m i n e s
(i) J :»^ iD iaR l ine  s_
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l -  6 - p h e n y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e  
N, N ’- D i m e t h y l e t h y l e n e d i a m l n e  ( 0 , 8 8  g-, 10 m m o l e s )  w a s  
a d d e d  to 6 - p h e n y l - d i h y d r o d i a z e p i n i u m  p e r c h l o r a t e  (0. 54 g, 2 m m o l e s )  
i n  m e t h a n o l  (200  m l )  and  th e  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  3 h r s ,  
T h e  s o lu t i o n  w a s  c o o l e d  and th e  c r y s t a l l i n e  p r o d u c t  ( 0 , 5 6  g, 94%) w a s  
f i l t e r e d  off .  I t  w a s  id e n t i f i e d  a s  t h e  1, 4 - d i m e t h y l - 6 - p h e n y l d i h y d  r o -  
d i a z e p i n i u m  p e r c h l o r a t e  by  i t s  m . p .  , m i x e d  m . p .  w i th  a n  a u t h e n t i c  
s a m p l e  an d  by  i t s  v a l u e s .
2, 3 - D i h y d r o -  1, 4 - d i m e t h y l - 6 - p - t o l y l -  IH -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e
A m e t h a n o l i c  s o lu t i o n  of t h e  6 - p - t o l y l d i a z e p i n i u m  p e r c h l o r a t e
( 0 , 2 8  g, 1 m m o l e )  an d  of N,  N ’- d i m e t h y l e t h y l e n e d i a m i n e  ( 0 . 8 8  g, 10
m m o l e s )  w a s  h e a t e d  u n d e r  r e f l u x  f o r  5 h r s ,  and  the  c r y s t a l l i n e
p r o d u c t  ( 0 . 3  g, 98%) w h ic h  r e s u l t e d  a f t e r  w o r k i n g  up  the  r e a c t i o n
m i x t u r e  had  the  s a m e  m . p .  , m i x e d  m . p .  . a n d  \  v a l u e s  a s  an^  ^ ' ‘m a x
a u t h e n t i c  s a m p l e  of  t h e  1, 4 - d i m e t h y l - 6 - p - t o i y l d i a z e p i n i u m
p e r c h l o r a t e .
2, 3 - D i h y d r o - 1, 4 - d i m e t h y l -  6 - p ~ b i p h e n y l -  IH -  1,4  - d i a z e p i n i u m  
p e r c h l o r a t e
N,  N ’- D i m e t h y l e t h y l e n e d i a m i n e  ( 0 . 8 8  g, 10 m m o l e s )  w a s  
a d d e d  to a  s o lu t i o n  of th e  6 - p - b i p h e n y l d i a z e p i n i u m  s a l t  (0, 34 g,
1 m m o l e )  in  a c e t o n i t r i l e  (20 m l ) ,  and  th e  m i x t u r e  w a s  h e a t e d  
u n d e r  r e f l u x  f o r  6 h r s .  R e m o v a l  of th e  s o lv e n t  in  v a c u o  gave
' t
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c r y s t a l s  w h ic h  w e r e  f i l t e r e d  off* T h e  p r o d u c t  ( 0 . 3  g, 82%) had
m . p .  140° ( f r o m  ethanolic p e r c h l o r i c  a c id ) ,  'V 370 n m  (&  10928)' m a x
5  1630, 1520,  1310,  1200,  1100,  910,  830,  770 ,  720 c m " ^^ m a x  ->
T [ ( ^ H 6 ) D M S 0 ]  1 . 9 8  (2H, s) ,  2 . 2 6 - 2 . 6 0  ( 9 H , m ) ,  6 . 1 6  ( 4 H , s ) ,
6 . 4 8  ( 6 H , s ) .  (F ound :  C ,  6 0 . 4 8 ;  H,  5 . 5 9 ;  N, 7 . 4 1  C H ^ ^ C IN ^ O ^  
r e q u i r e s :  C,  6 0 , 5 9 ;  H,  5 .6 1 ;  N,  7 .43%)
2, 3 - D i h y d r o - 1, 4 - d i m e t h y l - 6 - a - n a p h t h y l -  I H -  1, 4 - d i a z e p i n i u m  
p e r c h l o r a t e  (Cd? ^
T h e  p r o d u c t  w h ic h  w a s  o b ta in e d  w h e n  a m e t h a n o l i c  s o l u t i o n
of 6 - « ; - n a p h t h y l d i a z e p i n i u m  p e r c h l o r a t e  w a s  h e a t e d  u n d e r  r e f l u x  f o r
6 h r s  w i th  N, N ' - d i m e t h y l e t h y l e n e d i a m i n e  ( tenfo ld)  h a d  th e  i d e n t i c a l  
m . p .  , m i x e d  m . p .  , and u v  a s  an  a u t h e n t i c  s a m p l e  (G7JJ
of th e  1, 4 - d i m e t h y l -  6-<r -naphthy l  d e r i v a t i v e .
2, 3 - D i h y d r o - 1, 4 - d i m e t h y l -  6-(3 - n a p h t h y l -  IH -  1 ,4  - d i a z e p i n i u m  
p e r c h l o r a t e  i(oSj>)
A m i x t u r e  of  the  6 - j 3 - n a p h t h y ld i a z e p in i u m  p e r c h l o r a t e  and
N,N*“ d i m e t h y l e t h y l e n e d i a m i n e  ( t e n  fold)  in  m e t h a n o l  w a s  h e a t e d
u n d e r  r e f l u x  f o r  6 h r  s .  T h e  s o lv e n t  v /a s  r e m o v e d ,  and  the
c r y s t a l l i n e  p r o d u c t  w h ich  w a s  f i l t e r e d  off h a d  t h e  s a m e  m . p ,  ,
m i x e d  m . p .  , and  u v  a s  a n  a u t h e n t i c  s a m p l e  of  t t e
i ,  4 - d i m e t h y l - 6 -P - n a p h t h y l  d e r i v a t i v e .
W h e n  a s o lu t io n  of N,  N ’- d i m e t h y l e t h y l e n e d i a m i n e  ( tenfo ld)
w a s  h e a t e d  u n d e r  r e f l u x  w i th  the  fo l lowing  d i h y d r o d i a z e p i n i u m
p e r c h l o r a t e s ,  on ly  u n c h a n g e d  s t a r t i n g  m a t e r i a l  w a s  o b t a in e d  in
q u a n t i t a t i v e  y ie ld  in  e a c h  c a s e :
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2,  S - D i h y d r o - ô - O - t o l y l - 1H“ 1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ;  2 , 3 -
D i h y d r o -  5- m e t h y l -  6 - p h e n y l -  I H -  1, 4 - d i a z e p i n i u m  p e r c h l o r a t e ;
2, 3 - D i h y d r o -  6 - N - p y r i d y l -  I H -  1, 4 - d i a z e p i n i u m  d i p e r c h l o r a t e .
A l s o ,  on ly  s t a r t i n g  m a t e r i a l  w a s  o b t a i n e d  w h e n  a n  e x c e s s  
of e t h y l e n e d i a m i n e  (10 t i m e s )  s o lu t i o n  w a s  h e a t e d  u n d e r  r e f l u x  
w i th  a m e t h a n o l i c  s o lu t i o n  of 2, 3 - d i h y d r o -  1, 4 - d i m e t h y l -  6 - p h e n y l - 
l H - 1 ,  4 - d i a z e p i n i u m  p e r c h l o r a t e .
(ii) __
A t t e m p t e d  t r a n s a m i n a t i o n  of 2, 3 - d i h y d r o  - 6 - p h e n y l  - IH  - 1, 4 -
d i a z e p i n i u m  p e r c h l o r a t e  w i th  p i p e r i d i n e
A m e t h a n o l i c  s o lu t io n  of t h e  6 - p h e n y l d i a z e p i n i u m  p e r c h l o r a t e
( 0 .2 7  g) and  p i p e r i d i n e  ( l , 7 g ,  20 fold)  w a s  h e a t e d  u n d e r  r e f lu x  f o r
10 h r s ’. R e m o v a l  of  the  s o lv e n t  in  v a c u o gave  a so l id  w h ich  w a s
f i l t e r e d  off .  I t  h a d  m .  p .  115-  160° and  th e  \  252 and  322 n mm a x
show ing  th a t  a  d i f f e r e n t  c o m p o u n d  ( m i x t u r e )  had  f o r m e d ,  bu t  i t  cou ld  
no t  be  i d e n t i f i e d .
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R e a c t i o n s  of 1, 5 - d i a z a - 3 - a r y l - 1, 1, 5, 5 ~ t e t r a m e t h y l - I H -
p e n t a d i e n i u m  p e r c h l o r a t e s  w i th  p i p e r i d i n e
1, 5 - D i a z a - 1, 1 - d i m e t h y l  - 5, 5-  p e n t a m e t h y l e n e - 3 - p h e n y  1 - IH -  
p e n t a d i e n i u m  p e r c h l o r a t e  (72a)
P i p e r i d i n e  (0.  51 g, 6 m m o l e s )  in  m e t h a n o l  (20 m l )  w a s
ad d e d  to  the  p e n t a d i e n i u m  p e r c h l o r a t e  (24) (0. 9 g, 3 m m o l e s ) ,
i n  m e t h a n o l  (100 m l ) .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e
fo r  2 h r s .  E v a p o r a t i o n  of the  s o lv e n t  i n  v a c u o  gave  a c r y s t a l l i n e
p r o d u c t  ( 0 . 5  g, 86%) w h ic h  w a s  f i l t e r e d  off a n d  w a s h e d  w i th  e t h e r .
T h e  p r o d u c t  h a d  m . p .  1 6 6 -1 6 8 ^  ( f r o m  e thano l ) ,  ^  316 n m
( & 5 1 7 6 3 ) ,  1570,  1280, 1200,  1080,  7 20 c m - 1 ,  T  l ( % ^ ) D M S O ]
2 . 2 2  ( 2 H , s ) ,  2 , 5 5  ( 5 H , m ) ,  6. 3 - 6 . 4 6  (2H, b), 6 . 6 7  (3H, s) ,  7 . 0 - 7 .  2 (2H, 
b) , 7 . 4 8  ( 3 H , s ) ,  8. 1 6 - 8 . 3 0  (4 H ,b ) ,  8. 6 - 8 .  8 (2H, b ) . (Found: C ,  5 5 . 6 0 ;
H, 6 . 8 0 ;  N,  7 . 7 9  ^ i 6 ^ 2 3 ^ ^ ^ 2 ^ 4  C,  5 6 . 0 5 ;  H, 6 . 7 6 ;
N, 8 .17% ) .
I ,  5 - D i a z a - 1, 1, 5, 5 - b i s p e n t a m e t h y l e n e - 3 - p h e n y l - I H - p e n t a d i e n i u m  
p e r c h l o r a t e  (73a)
A s o lu t io n  of the  m o n o p e n t a m  e thy l  ene  p e n t a d i e n i u m
p e r c h l o r a t e  (24) ( 0 . 6 8  g,  2m m o l e s )  and  p i p e r i d i n e  (1 .1  g, 12 m m o l e s )
in  m e t h a n o l  (50 m l )  w a s  h e a t e d  u n d e r  r e f l u x  f o r  2 h r s .  T h e  s o lv e n t
w a s  r e m o v e d  in v a c u o ,  and  a c r y s t a l l i n e  p r o d u c t  ( 0 . 6  g, 70%) w a s
f i l t e r e d  off and  w a s h e d  w i th  e t h e r .  I t  had  m . p .  2 2 8 - 2 3 0 ^  ( f r o m
a c e t o n i t r i l e ) , X 316 n m  ( £  53604) ,  ^  1580,  1290,  1270,  1210,'' m a x  ^  m a x
1100,  1010, 720  c m " \  ^  [ (T F A )  ], 2 . 4 - 2 .  6 (2H, b ,  m ) ,  2 . 6 - 2 .  8 (5H, 
b , m ) ,  6. 6 - 6 .  8 ( 8 H , b , m ) ,  8 , 2 - 8 .  6 ( 1 2 H , b , m ) .  (Found :  C,  5 8 .6 8 ;
H ,  7 . 2 8 ;  N,  7 . 3 2  ^  I 9 l ^ 2 7 ^ ^ ^ 2 ^ 4  r e q u i r e s ;  C,  59 ,  60; H ,  7 , 1 0 ;  N, 7 .  32%)
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T h e  b i s p e n t a m e t h y l e n e - 3 ~ p h e n y l  c o m p o u n d  w a s  al so-  
o b ta in e d  w h en  th e  p e n t a d i e n i u m  s a l t  (24) and  p i p e r i d i n e  (2 e q u i v a l e n t s )  
w e r e  h e a t e d  u n d e r  r e f l u x  in  the  p r e s e n c e  of a c e t o n i t r i l e  f o r  10 h r s .
1, 5 - D i a z a - 1, 1, 5, 5 - b i s p e n t a m e t h y l e n e - 3 - p - t o l y l - I H - p e n t a d l e n i u m  
p e r c h l o r a t e  (73b)
A m i x t u r e  of th e  p e n t a d i e n i u m  p e r c h l o r a t e  (Old) ( 3 .1  g,
10 m m o l e s )  and  p i p e r i d i n e  ( 8 . 5  g, 100 m m o l e s )  in  m e t h a n o l  (250 ml)
w a s  h e a t e d  u n d e r  r e f l u x  f o r  3 h r s .  R e m o v a l  of t h e  s o lv e n t  in v a c u o
g a v e  th e  p r o d u c t  ( 2 .7  g, 69%) w h ic h  w a s  f i l t e r e d  off ,  and h a d  m . p .
174 -17  6^ ( f r o m  a c e t o n i t r i l e ) , \  316 n m  ( ^ 4  64 39), 1570,/^ m a x  ' ' m a x
1280, 1070,  720  c m " \  ^  [ ( % 0)D M S O ] ,  2 . 3 2  ( 2 H , s ) ,  2 . 7 2 - 2 . 7 6  
(4 H ,d ) ,  6 . 3 6 - 6 . 6 0  ( 4 H ,b ) ,  7 . 0 - 7 . 3 0  (4 H ,b ) ,  7 . 6 6  ( 3 H , s ) ,  8 . 2 - 8 . 6  
(8H , b ) ,  8 . 6 - 8 . 86 ( 4 H ,b ) .  (Found:  C,  59.  83; H ,  7 . 1 6 ;  N,  7 . 1  
CIN^O^ r e q u i r e s :  C,  6 0 . 5 2 ;  H,  7 . 3 6 ;  N,  7 .0 8 % ) .
1, 5 - D i a z a -  1, l - d i m e t h y l - 5 ,  5 - p e n t a m  e thy l  ene - 3 - - t o l y l -  I H -  
p e n t a d i e n i u m  p e r c h l o r a t e  (72c)
A m i x t u r e  of the p e n t a d i e n i u m  p e r c h l o r a t e  (6 i f)  ( 0 . 9 4  g, 3
m m o l e s )  and  p i p e r i d i n e  (0 .5 1  g, 6 m m o l e s )  in  m e t h a n o l  (150 m l )  w a s
k e p t  a t  r o o m  t e m p e r a t u r e  f o r  22 h r s .  R e m o v a l  of the  s o lv e n t  in
v a c u o  gave  a  c r y s t a l l i n e  p r o d u c t  (0.  85 g, 80%) w h i c h  w a s  f i l t e r e d
off and  w a s h e d  w i th  e t h e r ;  i t  h a d  m . p .  14 6 -1 5 0 ^  ( f r o m  e th a n o l ) ,
\  316 n m  ( ^ 3 9 4 9 1 ) ,  $  1570,  1285, 1200,  1100,  750 ,  720A m  a x  ' ' m a x
c m  ^ l (  ^ H ^ )A c e to n e  ], 2 , 3 7  (2H, s),  2 . 6 4 - 2 . 7 2  ( 4 H , m ) ,  6 . 2 6 - 6 , 4 0  
( 2 H , b , t ) ,  6 . 6 6  (3H, s) ,  6 . 9 8 - 7 . 1 8  (2H b , t ) ,  7 . 4 7  (3H s),  7 . 7 2  (3H, s),  
8 . 2 - 8 . 4 0  ( 4 H ,b ) ,  8 . 6 - 8 . 8 (2H, b ) .  (Found:  C ,  5 6 . 0 7 ;  H, 6 . 8 8 ; N,  7 . 7 2  
^ 1 7 ^ 2 5 ^ ^ ^ 2 ^ 4  r e q u i r e s :  C,  57 .  19; H,  7 . 0 6 ;  N,  7 .8 5 % ) .
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1, 5 - D i a z a - 1, 1, 5, 5 - b i s p e n t a m e t h y l e n e - 3 - u - n a f h t h y l - I H - p e n t a d i e n i u m
p e r c h l o r a t e  (73c)
P i p e r i d i n e  (0. 85 g, 10 m m o l e s )  w a s  a d d e d  to  t h e  p e n t a d i e n i u m
p e r c h l o r a t e  (61h) (1 .7  g, 5 m m o l e s )  in a c e t o n i t r i l e  (150 ml)  and  thd
m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  10 h r s .  R e m o v a l  of t h e  s o l v e n t
in vacu o  gave  c r y s t a l s  w h ic h  w e r e  f i l t e r e d  off and w a s h e d  wi th
e t h e r .  T h e  p r o d u c t  ( 1 ,2  g, 81%) h a d  m . p .  21 0 °  ( f r o m  a c e t o n i t i i i e ) ,
X 317 n m  (£ -4 7 3 9 3 ) ,  ^  1570,  1290,  1260,  1200, 1100,  1010,A m a x  . * f m a x
790 ,  720  c m " \  T  [ (2H ^)D M S O ] ,  1 . 9 2 - 1 .  98 ( 2 H , m ) ,  2 . 0 - 2 . 4 7  ( 7 H , m ) ,
6 . 3 8 - 6 . 5 4  ( 4 H , b , t ) ,  7 . 4 - 7 . 5 2  ( 4 H ,b ) ,  8 . 2 6 - 8 . 7 2  ( 8 H , b , d ) ,  8 . 9 2 - 9 . 3  
( 4 H ,b ) .  (F ound :  C ,  6 2 . 8 8 ;  H,  6 . 7 5 ;  N,  6 . 6 2  CIN^O^ r e q u i r e s :
C,  6 3 . 7 9 ;  H,  6 . 7 5 ;  N,  6 .4 7 % ) .
1, 5 - D i a z a -  1 , 1 , 5 ,  5 - b i s p e n t a m e t h y l e n e - 3 -  P - n a p h t h y l -  I H - p e n t a d i e n i u m  
p e r c h l o r a t e  (73d)
A s o lu t i o n  of the p e n t a d i e n i u m  p e r c h l o r a t e  (611) ( 1 .7  g, 5 
m m o l e s )  and  p i p e r i d i n e  ( 0 .8 5  g, 10 m m o l e s )  in  a c e t o n i t r i l e  (150 m l )  
w a s  h e a t e d  u n d e r  r e f l u x  f o r  10 h r s .  T h e  s o lv e n t  w a s  r e m o v e d  in  v a c u o  
and  a  c r y s t a l l i n e  p r o d u c t  (1 g, 7 9%) w a s  f i l t e r e d  off and  w a s h é d  wi th  
e t h e r ;  i t  h ad  m . p .  1 9 8 - 2 0 0 °  ( f r o m  a c e t o n i t r i l e ) ,  318 n m  ( & 40272) ,
*^max 1270,  1210,  1100,  780 ,  760,  720 c m " \  T  [(^H J D M S O  j
1 . 9 3 - 2 . 0  ( 2 H , rn ) ,  2 . 0 9 - 2 . 5 8  ( 7 H , m ) ,  6 . 3 6 - 6 . 5  ( 4 H ,b ) ,  7.  1 2 - 7 . 3 6  (4H,b) ,  
8. 1 7 - 8 . 6 6  ( 8 H , b , d ) ,  8. 6 8 - 9 .  0 (4H, b ) . (Found :  C,  6 2 . 9 7 ;  H,  6 , 7 8 ;
N, 6 . 2 6  C ^ ^ H ^ g C lN ^ O ^  r e q u i r e s :  C ,  6 3 . 7 9 ;  H,  6 . 7 5 ;  N,  6 .47% ) .
A l th o u g h  t h e  p e r c e n t a g e  of h y d r o g e n  and  n i t r o g e n  e l e m e n t a l ,  
a n a l  y s e s  in  t h e s e  c o m p o u n d s  w a s  found to be  r e a s o n a b l y  a c c e p t a b l e ,  
the  c a r b o n  p e r c e n t a g e  w a s  low  in  e a c h  c a s e .
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P a r t  II
P r e p a r a t i o n  of 1, 5 - B e n z o d i a z e p i n i u m  S a l t s
1 , 5 - B e n z o d i a z e p i n e s  w e r e  p r e p a r e d  a s  d e s c r i b e d  by  
150T h i e l e  and  S t e i m m i g  . T h e  t y p i c a l  m e t h o d  i s  g iv e n  be low:
2, 4 - D i m e t h y l - 3 H - 1, 5 - b e n z o d i a z e p i n i u m  p e r c h l o r a t e  (108)
O - P h e n y l e n e d i a m i n e  ( 1 . 0 8  g, f r e s h l y  p u r i f i e d  by 
v a c u u m  s u b l i m a t i o n ^  d i s s o l v e d  in e th a n o l  (10 m l )  w a s  ad d ed  
to a c e t y l a c e t o n e  in  g l a c i a l  a c e t i c  a c i d  (1 m l ) .  T h e  m i x t u r e  
w a s  h e a t e d  u n d e r  r e f l u x  f o r  10 m i n s ,  c o o le d  and  p e r c h l o r i c  a c id  
(5 m l ,  60%) w a s  ad d e d ,  and  w a s  k e p t  at  0°  o v e r n i g h t .  T h e  d a r k  
p u r p l e  c r y s t a l s  w e r e  f i l t e r e d  off and  w a s h e d  with&^little co ld  
e t h a n o l  and  t h e n  w i th  e t h e r ;  i t  h a d  m . p .  2 1 5 - 2 1 6 ° .
S i m i l a r l y  the  2, 4 - d i p h e n y l - 3 H - 1, 5 - b e n z o d i a z e p i n i u m  
p e r c h l o r a t e  (115) ,  2, 4,  7 - t r i m e t h y l - 3 H - 1, 5 - b e n z o d i a z e p i n i u m  
p e r c h l o r a t e  (112),  an d  7 - m e t h y l - 2 ,  4 - d i p h e n y l - 3 H  -1, 5 - b e n z o ­
d i a z e p i n i u m  p e r c h l o r a t e  (116) w e r e  p r e p a r e d .
( F o r  n . m .  r .  s p e c t r a  of  t h e s e  c o m p o u n d s  s e e  T a b l e  4) ,
T h e  1, 5 - b e n z o d i a z e p i n e  b a s e s  v /e re  p r e p a r e d  u s i n g  the
199e x p e r i m e n t a l  p r o c e d u r e  d e s c r i b e d  by  I .  L .  F i n a r  . f\ 
t y p i c a l  m e t h o d  i s  g iven  b e lo w .
2, 4 " D i p h e n y l -  3H- 1, 5 - b e n z o d i a z e p i n e  b a s e
D i b e n z o y l r n e t h a n e  ( 1 1 . 2  g, 50 m m o l e s )  d i s s o l v e d  in  e t h a n o l  
(50 m l)  and  g l a c i a l  a c e t i c  a c i d  (18 ml)  w a s  a d d e d  to f r e s h l y  p r e p a r e d  
p u r i f i e d  o - p h e n y l e n e d i a m i n e  (5 .4  g, 50 m m o l e s ) .  T h e  m i x t u r e  
w a s  h e a t e d  u n d e r  r e f l u x  f o r  3 h r s ,  c o o l e d ,  and  the  c o l o u r l e s s  
p r o d u c t  w a s  f i l t e r e d  off and  w a s h e d  w i th  e t h e r ;  i t  h a d  m . p .  148° 
( f r o m  e th a n o l ) ,  l i t .  ^ m . p .  1 4 0 - 1 4 1 ° .
1 8 4
R e a c t i o n s  w i th  E l e c t r o p h i l e s
B r o m i n a t i o n  of  1, 5 - b e n z o d i a z e p i n i u m  s a l t s
T h e  b r o m i n a t i o n  of 1, 5 - b e n z o d i a z e p i n i u m  p e r c h l o r a t e s
w e r e  c a r r i e d  out  in  a n  e x c e s s  of g l a c i a l  a c e t i c  a c i d  u n d e r  th e
■ 179c o n d i t i o n s  u s e d  by  R .  W i l l i a m s  and  c o - w o r k e r s  . A t y p i c a l  
m e t h o d  i s  g iven  b e lo w .
2, 4 - B i s ( d i b r o m o m e t h y l )  - 1, 5 - b e n z o d i a z e p i n i u m  b r o m i d e
B r o m i n e  ( 4 , 8  g, 30 m m o l e s )  w a s  a d d e d  d r o p w i s e  to a 
s t i r r e d  s o lu t i o n  of t h e  c o r r e s p o n d i n g  un  s u b s t i t u t e d  1, 5 - b e n z o ­
d i a z e p i n i u m  p e r c h l o r a t e  (10 8) (1. 36 g, 5 m m o l e s )  in  g l a c i a l  a c e t i c  
a c i d  (900 m l ) .  T h e  m i x t u r e  w a s  s t i r r e d  f o r  a  f u r t h e r  3 h r s ,  and  
k e p t  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .  T h e  s o lv e n t  w a s  c o n c e n t r a t e d  
in  v a c u o , co o le d ,  and  e t h e r  a d d e d .  T h e  p r o d u c t  (7 0%) w a s  f i l t e r e d  
off; i t  h ad  m . p .  3 5 0 ° .  (Found; (C,  23 .  33; H,  1 .5 6 ;  N, 5 . 0 9  
N ^ B r g  r e q u i r e s :  C,  23.  23; H ,  1 .5 9 ;  N,  4 .92% )
S i m i l a r l y ,  the  2, 4 - d i m e t h y l - 1, 5 - b e n z o d i a z e p i n i u m  p e r c h l o r a t e  
(108) w i th  4 - f o ld  b r o m i n e  g a v e  2 - d i b r o m o m e t h y l - 4  - b r  o m o m  e t h y l - 
1, 5 - b e n z o d i a z e p i n i u m  b r o m i d e  (110) ,  and  w h e n  e igh t  e q u i v a l e n t s  of 
b r o m i n e  w a s  t r e a t e d  w i th  2,  4 , 7 - t r i m e t h y l b e n z o d i a z e p i n i u m  s a l t  
on ly  2 , 4 - b i s ( d i b r o m o m e t h y l ) - 7 - m e t h y l -1 ,  5 - b e n z o d i a z e p i n i u m  
b r o m i d e  (113) w a s  i s o l a t e d .
( F o r  n . m . r .  s p e c t r a  of t h e s e  com pound ,  s e e  T a b l e  4 . )
J
185
P a r t  III
P r e p a r a t i o n  of B i s o x o e n a m i n e s  
T h e  b i s o x o e n a m i n e s  w e r e  p r e p a r e d  by  the  fo l lo w in g  m e th o d ;  
B i s o x o e n a m i n e  (125a)
E t h y l e n e d i a m i n e  ( 0 . 3  g, 5 m m o l e s )  in m e t h a n o l  (5 m l )  w a s  
ad d ed  to a c e t y l a c e t o n e  (1 g, 10 m m o l e s )  and  th e  m i x t u r e  w a s  k e p t  
at  r o o m  t e m p e r a t u r e  o v e r n i g h t .  A c r y s t a l l i n e  p r o d u c t  w a s  f i l t e r e d  
off; i t  h ad  m .  p .  1 1 5 - 1 1 6 °  ( f r o m  e t h a n o l ) , l i t .  m .  p . ^ ^ ^  111° ,
B i s o x o e n a m i n e  (125b)
A m e t h a n o l i c  s o lu t i o n  of e t h y l e n e d i a m i n e  ( 0 . 6  g, 10 m m o l e s )
w a s  a d d e d  to b e n z o y l a c e t o n e  ( 3 , 2  g, 20 m m o l e s )  d i s s o l v e d  in  w a r m
m e t h a n o l  (15 m l ) .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e
o v e r n i g h t .  T h e  p r o d u c t  ( 6 . 3  g, 90%) w a s  f i l t e r e d  off; i t  had  m . p .
1 8 3 -1 8 5 °  ( f r o m  e th a n o l ) ,  \  341 and  258 n m  ( rough ) ,‘ A m  ax  ' ^ m a x
3180,  3060,  1610,  1270,  1210, 1090,  1020,  970,  930,  850,  820,
740 c m " \  T  (^ H ^ )D M S O j ,  2.  5 2 - 2 .  66 ( lOH, m ) , 4 . 2 2  ( 2 H , s ) ,  6 . 6 2  
( 4 H , s ) ,  8 . 1  (6H, s ) .  (Pound: C,  64 . 30; H ,  9 . 0 ;  N,  1 2 .4 9  
^ 1 2 ^ 2 0 ^ 2 ^ 2  ^ G q u i re s :  C,  6 4 . 2 8 ;  H,  8 . 9 7 ;  N,  12 .5%)
B i s o x o e n a m i n e  (125c)
B e n z o y l a c e t o n e  ( 1 . 6  g, 10 m m o l e s )  w a s  a d d e d  to a m e t h a n o l i c
s o lu t i o n  of 1, 3 - d i a m i n o p r o p a n e  ( 0 . 3 5  g, 5 m m o l e s ) .  T h e  m i x t u r e
w a s  k e p t  in  the  r e f r i g e r a t o r  f o r  3 d a y s .  A c o l o u r l e s s  c r y s t a l l i n e
p r o d u c t  ( 3 .2  g, 92%) w a s  f i l t e r e d  off; i t  h a d  m . p .  8 6 - 8 8 °  ( f r o m
e th an o l ) ,  \  345 and  24 8 n m  ( C  30316 and 15158),  >S 3220,A m a x  ’ *nnax
1620,  1270,  1210, 1090,  970,  850,  820,  7 35 c m " \  T K ^ H j A c e t o n e ]  
2 . 5 4 - 2 . 6 8  ( 1 0 H , m ) ,  4 . 2 3  ( 2 H , s ) ,  6 . 4 - 6 . 6 2  ( 6 H , m ) ,  7 . 9 3  (6H, s ) .
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(Found: C ,  7 6 . 0 4 ;  H,  7 . 3 3 ;  N,  7 , 6 8  ^ 2 3 ^ 2 6 ^ 2 ^ 2  a c q u i r e s :
C,  76 .  14; H ,  7 .  17; N,  7 .72%)
B l a o x o e n a m i n e  (125d)
1, 3 - D i a m i n o p r o p a n e  ( 0 .3 5  g, 5 m m o l e s )  w a s  a d d e d  to  a 
c o o le d  s o lu t i o n  of a c e t y l a c e t o n e  (1 g, 10 m m o l e s )  in  m e t h a n o l  
(5 m l ) .  T h e  m i x t u r e  w a s  s t i r r e d  a t  r o o m  t e m p e r a t u r e  f o r  1 h r ,  
and t h e n  k e p t  in  th e  r e f r i g e r a t o r  o v e r n i g h t .  T h e  p r o d u c t  (2 .4  g, 
90%) w a s  f i l t e r e d  off; i t  had  m . p .  36 -4  0°,  294^( r o u g h ) ,
" ^ m a x  1610,  1260,  1090, 970,  850 c m " \  ^  i ( % ^ ) A c e t o n e ] ,
- ( 0 . 5 6 ) - ( - 0 . 7 4 , N H , b r ) ,  5 .0 4  ( 2 H , s ) ,  6 . 4 2 - 6 . 6  (6H, m ) ,  8 . 1 1 - 8 . 1 4  
(1 2 H ,d ) .  (Found :  C,  6 5 . 6 0 ;  H,  9 . 3 0 ;  N,  11 .77  
r e q u i r e s :  C,  6 5 , 5 4 ;  H ,  9 .2 4 ;  N,  11.76%)
B i s o x o e n a m i n e  (125e)
1, 2 - D i a m i n o c y c l o h e x a n e  ( 0 .5 5  g, 5 m m o l e s )  w a s  a d d e d  to 
a  m e t h a n o l i c  s o lu t io n  of  a c e t y l a c e t o n e  (1 g, 10 m m o l e s ) .  T h e  
m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  f o r  2 d a y s .  T h e  p r o d u c t  
( 1 .4  g, 60%) w a s  f i l t e r e d  off; i t  had  m . p .  1 3 8 - 1 3 9 °  ( f r o m  
e th an o l ) ,  l i t .  m . p .  1 3 6 . 5 ° .
M é th y l a t i o n  of B i s o x o e n a m i n e  P r o d u c t s  U s i n g  M e th y l  F l u o r o -  
s u lp h o n a te  to g ive  B i s a z a o x a p e n t a d i e n i u m  S a l t .
M é t h y l a t i o n  of c o m p o u n d  (125a) to g ive  b i s a z a o x a p e n t a ­
d i e n i u m  s a l t  (126a) .
T h e  b i s o x o e n a m i n e  (125a ,  1 .1  g, 5 m m o l e s )  w a s  d i s s o l v e d  in  d r y  
m e t h y l e n e  c h l o r i d e  (10 m l ) ,  and  m e t h y l f l u o r o s u l p h o n a t e  (1 .1  g,
10 m m o l e s )  w a s  a d d e d .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m  t e m p e r a t u r e  
f o r  1 h r  and  e t h e r  w a s  ad d e d  to c o m p l e t e  c r y s t a l l i s a t i o n  of the
1 8 7
p r o d u c t  ( 2 . 2  g, 97%), w h ic h  w a s  f i l t e r e d  off,  a n d  f i n a l l y  w a s h e d
w i th  e t h e r .  I t  had  m . p .  1 4 3 - 1 4 4 °  ( f r o m  a c e t o n i t r i l e ) ,  \'  ' '^^max
290 n m  ( ro u g h ) ,  ^  3260,  1590, 1270,  1070,  930,  800,  720 c m “ ^
y L (^ H ^ )D M S O ]  5 . 0 4  ( 2 H , s ) ,  6 . 5 2 ( 6 H , s ) ,  6. 5 7 - 6 .  63 ( 4 H , m ) ,
8. 1 2 -8 .  16 ( l 2 H , d ) .  (Found:  C ,  3 6 . 7 0 ;  H ,  5. 99; N,  6 . 1 2
^ 1 4 ^ 2 6 ^ 2 ^ 2 ^ 8 ^ 2  ^^^quires: C ,  36.  94; H,  5 . 7 5 ;  N,  6.18%)
C o m p o u n d s  (1 2 5 b -e )  w e r e  r e a c t e d  s i m i l a r l y  w i th  rne thyl -  
f l u o r o s u l p h o n a t e .  T h e  m e t h y l a t e d  p r o d u c t s  of  b i s o x o e n a m i n e  
c o m p o u n d s  ( 1 2 6 b - e ) , h o w e v e r ,  w e r e  not  i s o l a t e d  bu t  r e a c t e d  
f u r t h e r  w i th  the  a p p r o p r i a t e  d i a m i n e s .
C y c l i s a t i o n  of  th e  m e t h y l a t e d  p r o d u c t s  w i th  d i a m i n e s  
5, 7,  12, 1 4 - T e t r a m e t h y l -  1 , 4 ,  8, 11- t e t r a - a z a t e t r a d e c a d i e n e d i - i u m  
s a l t  (127a)
E t h y l e n e d i a m i n e  (0.  3 g,  5 m m o l e s )  w a s  a d d e d  to a  s o lu t i o n  
of b i s a z a o x o p e n t a d i e n i u m  s a l t  (126a)  ( 2 ,2  g, 5 m m o l e s )  in  m e t h a n o l
■ ~ 4
(200 m l ) .  T h e  m i x t u r e  w a s  h e a t e d  u n d e r  r e f l u x  f o r  0 , 5  h r ,  an d  4
the  s o lv e n t  w a s  r e m o v e d  in^ v a c u o .  T h e  p r o d u c t  (2 g, ^0%) w a s  J
f i l t e r e d  off; i t  h a d  m . p ,  2 4 5 -2 4 6  ( f r o m  a c e t o n i t r i l e ) , \  I^  ^ A m  ax  I
295 n m  ( r o u g h ) ,  ^  3200,  1270,  1230,  1090,  970,  820 c m “ ^  4*^max
r t ( ^ H ^ ) D M S O ] ,  0 . 7 - 0 . 8 4  ( N H , b r ) ,  4 . 1 5  ( 2 H , b r ) ,  5. 9 - 6 . 3 4  ( 4 H , b r ) ,  1
7 . 6 4  (12H, s) .  (Found :  C ,  3 7 . 5 3 ;  H,  6 .0 6 ;  N, 1 2 .6 7  |
■Ir e q u i r e s :  C,  3 7 . 4 6 ;  H,  5 . 8 0 ;  N,  12 .93%) |
5,14 - D i m e t h y l - 7, 1 2 - d i p h e n y l -  1,4,8, 1 1 - t e t r a - a z a t e t r a d e c a d i e n e - d i -  |
      ■ 1i u m  s a l t  (127b) |   1
T h e  m e t h y l a t e d  i n t e r m e d i a t e  p r o d u c t  (126b) ( 0 , 9 2  g, 2 m m o l e s )  |
1w a s  d i s s o l v e d  in  m e t h a n o l  (100 m l )  and e t h y l e n e d i a m i n e  (0.  12 g, ^I
2 m m o l e s )  w a s  a d d e d  to the  s o l u t i o n .  T h e  m i x t u r e  w a s  h e a t e d  ,
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u n d e r  r e f l u x  f o r  3 h r s .  R e m o v a l  of th e  so lv e n t  in  v a c u o  gave
a  c r y s t a l l i n e  p r o d u c t  (0,  9 g, 82%), w h ich  w a s  f i l t e r e d  off  and
w a s h e d  w i th  e t h e r ;  i t  h a d  m . p .  1 2 8 - 1 3 0 °  ( f r o m  a c e t o n i t r i l e ) ,
X 341 and  258 n m ( E  364 80 and  2333),  3300,  1620,  1530,^ m a x  * m a x
1270,  1090, 970,  850 c m - 1, T i ( ^ H j D M S O ] ,  2 . 5 3  ( lOH, s) ,  4 . 9 4  
( 2 H , s ) ,  5 . 7 - 5 . 9 6  ( 8 H , b r ) ,  7 . 9 3  ( 6 H , s ) .  (Found :  C.  5 0 . 3 6 ;  H, 5 . 3 0 ;  
N ,  9 . 8 5  r e q u i r e s :  C,  5 0 . 2 9 ;  H,  5 . 2 8 ;  N,  9 .78%)
A t t e m p t e d  p r e p a r a t i o n  of 6, 1 6 - d i m e t h y l - 8, 14- d i p h e n y l - 1, 5, 9, 13-
t e t r a - a z a h e x a d e c a d i e n d i - i u m  sa l t
1, 3 - D i a m i n o p r o p a n e  (0 .7  m l ,  10 m m o l e s )  w a s  a d d e d  to
a m e t h a n o l i c  s o lu t i o n  of the  m e t h y l a t e d  i n t e r m e d i a t e  ( I2 6 c )
g e n e r a t e d  in  s i t u  by  r e a c t i o n  of t h e  c o m pound  (125c)  w i th
m e t h y l  f l u o r o s u l p h o n a t e . T h e  m i x t u r e  w a s  h e a t e d  u n d e r  r e f lu x
f o r  3 h r s .  R e m o v a l  of the  s o lv e n t  gave  a j e l l y - l i k e  m a t e r i a l
w h ich  show ed  \  c a  325 n m  in i t s  u . v .  s p e c t r u m .  T h e  ^ m a x  —
p r o d u c t ,  cou ld  no t ,  h o w e v e r ,  be  o b ta in e d  in a so l id  f o r m .
S i m i l a r l y ,  a n  a t t e m p t e d  c y c l i s a t i o n  of the  m e t h y l a t e d  
i n t e r m e d i a t e  c o m p o u n d s  (126d and  126c) p r e p a r e d  in s i tu  f r o m  
(125d and 125e) w i th  1, 3 - d i a m i n o p r o p a n e  and  w i th  e t h y l e n e d i a m i n e  
r e s p e c t i v e l y  w e r e  u n s u c c e s s f u l ,  a l th o u g h  the  s h i f t s  to l o n g e r  
w a v e l e n g t h s  in  the  u . v .  s p e c t r a  of t h e s e  r e a c t i o n  m i x t u r e s  
i n d i c a t e d  t h a t  th e  c y c l i s e d  p r o d u c t s  m a y  h a v e  b e e n  f o r m e d .
P r e p a r a t i o n  of a  1 6 - m e m b e r e d  r i n g  c o m p o u n d
A m m o n i a  w a s  p a s s e d  th r o u g h  a r e f lu x i n g  s o lu t io n  of the  
p _ -n i t ro p h e n y l  p e n t a d i e n i u m  p e r c h l o r a t e  (61e,  1 . 7  g, 5 m m o l e s )  
in  m e t h a n o l  (250 ml)  f o r  15 m i n s .  1, 3 - D i a m i n o p r o p a n e  (0 ,4  g.
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5 m m o l e s )  w a s  a d d e d  to the  co o l  ed m i x t u r e  w h ich  w a s  t h e n
h e a t e d  u n d e r  r e f l u x  f o r  5 h r s .  T h e  m i x t u r e  w a s  k e p t  a t  r o o m
t e m p e r a t u r e  o v e r n i g h t .  B l a c k  n e e d l e s ,  (ca  10%), w e r e  f i l t e r e d
off; i t  h a d  m . p .  2 5 2 ° ,  \  44 6 and 310 n m  / r o u g h ,  inA m  ax
a c e t o n i t r i l e ) .  (Found: C ,  61.  98; H,  5 .9 2 ;  N, 1 8 . 2 9
r e q u i r e s :  C ,  6 2 . 0 ;  H, 6 . 0 ;  N,  18 .1 % ) .  T h e
p r o d u c t  w a s  i n s o l u b l e  in  a v a r i e t y  of s t a n d a r d  s o l v e n t s ,  and  i t s
n . m . r  w a s  not  r e c o r d e d .  T h e  c o m p o u n d  ( l2 8 a )  w a s  id e n t i f i e d
by  i t s  a c c u r a t e  m a s s  n u m b e r ,  and  e l e m e n t a l  a n a l y s i s .
T h e  f i l t r a t e  f r o m  the  r e m a i n d e r  of th e  r e a c t i o n  m i x t u r e
w a s  c o n c e n t r a t e d  by  r e m o v a l  of the  so lv e n t  in  v a c u o ,  c o o l e d ,  an d
e t h e r  w a s  a d d e d  to i t .  T h e  p r o d u c t  w a s  f i l t e r e d  off; it  h a d m a x
460 an d  303 n m  ( s o l u t i o n  s p e c t r u m )  bu t  i t  cou ld  n o t  be  i d e n t i f i e d .
S i m i l a r  a t t e m p t s  to i s o l a t e  the 1 6 - m e m b e r e d  r i n g  c o m p o u n d s  
m a d e  f r o m  jp - to ly l ,  p ; - c h l o r o p h e n y l ,  and  ^ - b r o m o p h e n y l  p e n t a d i e n i u m  
p e r c h l o r a t e s  w e r e  u n s u c c e s s f u l .
R e a c t i o n s  w i th  E l e c t r o p h i l e  
A t t e m p t e d  b r o m i n a t i o n  of the  1 4 - m e m b e r e d  r i n g  c o m p o u n d  (127a)
T h e  1 4 - m e m b e r e d  r i n g  c o m p o u n d  (127a) (0 .4  g, 1 m m o l e )  
w a s  d i s s o l v e d  in  m e t h a n o l  (50 m l ) .  B r o m i n e  ( 0 . 1 6  g, 1 m m o l e )  i n  
m e t h a n o l  (20 m l )  w a s  a d d e d  s lo w ly  o v e r  a p e r i o d  of 0 . 5  h r .  T h e  
m i x t u r e  w a s  s t i r r e d  f o r  6 h r s ,  k e p t  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .  
T h e  s o lv e n t  w a s  r e m o v e d ,  and  t h e  c r y s t a l l i n e  p r o d u c t  w a s  f i l t e r e d  
off; i t  h a d  a n  i d e n t i c a l  u . v ,  s p e c t r u m ,  and the  s a m e  m . p ,  and  
m i x e d  m . p .  to the  s t a r t i n g  m a t e r i a l .
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P a r t  IV
P r e p a r a t i o n s  of 1, 2 - d i h y d r o - 1, 3 - d l m e t h y l - 2 - ; ‘0‘-xo- and  2 - t h i o x o -  
5 - a r y l p y r i m i d i n i u m  p e r c h l o r a t e s  u s in g  A r y l m a l o n d i a l d e h y d e  S a l t s
1, 2 - D i h y d r o -  1, 3 - d i m e t h y l -  2 - o x o - 5 - p h e n y l p y r i m i d i n i u m  p e r c h l o r a t e  
(I3_4a)^
N , N ' - D i m e t h y l u r e a  ( 1 .7 6  g, 20 m m o l e s )  w a s  ad d ed  to
p h e n y l m a l o n d i a l d e h y d e  l i b e r a t e d  in s i tu  by a d d i t i o n  of p e r c h l o r i c
a c i d  (60%, 4 g, 40 m m o l e s )  to  a so lu t ion  of th e  s o d i u m  s a l t  of
p h e n y l m a l o n d i a l d e h y d e  (3 .4  g, 20 m m o l e s )  in  m e t h a n o l  (60 m l ) .
A c r y s t a l l i n e  p r o d u c t  ( 3 . 6  g, 60%) w a s  f i l t e r e d  off and  w a s h e d
w i th  w a t e r  an d  th e n  w i th  e t h e r ;  i t  h a d  m . p .  2 7 8 - 2 8 0 °  , \  252^ A m a x
and 360 n m  ( &  16800 and  2750) ,  ^  1810,  1570,  1310,  1080,  960,
and 720 c m " \  ^  l ( ^ H ^ ) D M S O ] ,  0 . 4 1  ( 2 H , s ) ,  2 . 2 - 2 . 5  ( 5 H , c ) ,
6 .1 4  (6H, s).  (Found; C ,  47 .  5; H,  4 . 5 ;  N, 9 . 2  C , g H ^ ^ C l N ^ O  
r e q u i r e s :  C,  4 7 .  95; H,  4 . 3 5 ;  N, 9.3%)
l j _ 2 - D i h y d r o - 5 - p - m e t h o x y p h e n y l -  1, 3 - d i m e t h y l - 2 - o x o p y r i m i d i n i u m  
p e r c h l o r a t e  (134c)
P r e p a r e d  l i k e  i t s  p h e n y l  a n a l o g u e ,  c r y s t a l s  of t h i s  p e r c h l o r a t e  
w e r e  f i l t e r e d  off 10 m i n s  (70%) and w a s h e d  w i th  w a t e r ,  
and  had  m . p ,  2 3 2 °  ( f r o m  p r o p a n - 2 - o l - d i m e t h y l f o r m a m i d e )
272 and  390 n m  ( £ .1 3 0 0  and 17200),  .p ^  1715,  1580,  1290,  
1180,  1100,  835, and  7 60 c m " \  r e  i (^ H ^ )D M S O ]  0 . 5 4  ( 2 H , s )
2. 60 (4H, A A ' B B '  s y s t e m ) ,  6 . 1 3  ( 3 H , s ) ,  6 , 1 7  (6H, s) .  (Found:
C, 4 7 . 4 5 ;  H ,  4 . 5 5 ;  N,  8. 65 3 ^ 1 5 ^ ^ ^ 2 ^ 5  C , 4 7 . 1 5 ;
H,  4 . 5 5 ;  N, 8.45%)
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1, 2 - D i h y d r o -  1, 3 - d i m e t h y l -  5 - j 3 - n i t r o p h e n y l - 2 - o x o p y r i m i d i n i u m
p e r c h l o r a t e  (134e)
N, N ' - D i m e t h y l u r e a  ( 1 . 7 6  g, 20 m m o l e s )  w a s  ad d ed  to
p - n i t r o p h e n y l m a l o n d i a l d e h y d e  l i b e r a t e d  s i tu  b y  a d d i t io n  of
p e r c h l o r i c  a c i d  (60%, 4 m l ,  4 0 m m o l e s )  to a  s o lu t i o n  of the  s o d i u m
s a l t  of j p - n i t r o p h e n y l m a l o n d i a l d e h y d e  ( 4 . 2  g, 20 m m o l e s )  in
m e t h a n o l  (60 m l ) .  T h e  c o l o u r l e s s  c r y s t a l s  w h ic h  had  f o r m e d
a f t e r  ca^ 1 h r  a t  r o o m  t e m p e r a t u r e  w e r e  f i l t e r e d  off and f in a l ly
w a s h e d  w i th  w a t e r .  T h e  p r o d u c t  ( 4 .4  g, 65%) h a d  m . p .  252°  ( f r o m
a c e t o n i t r i l e ) ,  \  242 and  353 n m  (T. 85583 and  34 56), ^  2000,' '  m a x  '  / ’ ' T m a x
1740,  1640,  1580,  1515,  1310, 1100,  970, 850,  765  c m " \  
T i ( ^ H ^ ) D M S O ] ,  0 . 4 - 0 . 7  ( 2 H , b r ) ,  1 . 5 2 - 1 .  63 ( 2 H ,d ) ,  1. 9 7 - 2 . 0 6  
(2 H ,d ) ,  6 . 2 1  (6H, s) (Found: C,  4 2 . 0 ;  H,  3. 53; N,  1 2 .3 3  
^ 1 2 ^ 1 2 ^ ^ ^ 3 ^ 7  r e q u i r e s :  C ,  4 1 . 8 ;  H ,  3 . 4 8 ;  N,  12.15%)
5 - p - B r o m o p h e n y l -  1, 2 - d i h y d r o -  1, 3 - d i m e t h y l - 2 - o x o p y r i m i d i n i u m  
p e r c h l o r a t e  (134f)
T h i s  s a l t  (5 .4  g, 71%) p r e p a r e d  f r o m  N, N ' - d i m e t h y l u r e a
(1 . 7 6  g, 20 m m o l e s ) ,  p e r c h l o r i c  a c i d  (60%, 4 m l ,  40 m m o l e s )
and a so lu t ion  of the  s o d iu m  s a l t  of j ^ - b r o m o p h e n y l m a l o n d i a l d e h y d e
(5g,  20 m m o l e s )  i n  m e t h a n o l  (60 m l )  had  m . p ,  2 3 0 - 2 3 2 °  ( f r o m
a c e t o n i t r i l e ) ,  \  360 (br)  and  275 (br)  n m ,  >3 1720,  1580,A m a x  ' ' * m a x
1300,  1100,  960,  870, 750  c m - 1 ,  fp [ (^H g ,)D M SO ]  0 . 4 2  ( 2 H , s ) ,  
2 . 1 4 - 2 .  23 ( 2 H , d ) ,  2.  2 8 - 2 .  36 (2H, d ) , 6 . 2 ( 6 H , s ) .  (Found:  C ,  3 7 . 8 1 ;  
H,  3 . 0 8 ;  N,  7 . 3 6  C H ^ ^ B r C l N  O r e q u i r e s :  C ,  3 7 . 9 7 ;  H ,  3 . 1 8 ;
N, 7 .36%)
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1, 2 - D i h y d r o - 1, 3 - d i m e t h y l - 5-© — t o l y l - 2 - o x o p y r i m i d i n i u m
p e r c h l o r a t e  (135)
N , N ' - D i m e t h y l u r e a  ( 1 , 7 6  g, 20 m m o l e s )  w a s  a d d e d  to
q - t o l y l m a l o n d i a l d e h y d e  l i b e r a t e d  in s i tu  by  a d d i t i o n  of p e r c h l o r i c
a c i d  (60%, 4 m l ,  4 0 m m o l e s )  to a s o lu t io n  of the s o d i u m  s a l t  of
j p - t o l y l m a l o n d i a l d e h y d e  ( 3 , 6  g, 20 m m o l e s )  in  m e t h a n o l  (60 m l ) .
A c r y s t a l l i n e  p r o d u c t  (4 g, 64%) which  had  f o r m e d  a f t e r  3 h r s  w a s
f i l t e r e d  off a n d  w a s h e d  w i th  w a t e r  and  f in a l ly  w i th  e t h e r ;  i t  h a d
m . p ,  230°  ( f r o m  a c e t o n i t r i l e ) ,  34 6 (br) and  250 (br)  n m ,
S  1720,  1560,  1310,  1100,  960,  7 60 c m " \  'T? [ (^H . )D M S O  j , ^max
0 . 7 4  ( 2 H , s ) ,  2 . 5 6 - 2 . 6 4  ( 4 H , m ) ,  6 .2 3  (6H, s), 7 .6 4  (3H, s)
(Found: C ,  5 2 . 4 3 ;  H,  5 . 0 4 ;  N,  9 .0 4  r e q u i r e s :
C,  5 2 . 2 7 ;  H,  5 . 0 6 ;  N,  9 .38%)
1, 2 - D i h y d r o - 1, 3-  d i m e t h y l -  5 - p h e n y l -  2 - th ioxopy  r i m i d i n i u m  
p e r c h l o r a t e  (134b)
M e t h a n o l  (5 m l ) ,  p e r c h l o r i c  a c i d  (60%, 0 . 6  g, 6 m m o l e s ) ,
and  N , N ' - d i m e t h y l t h i o u r e a  ( 0 . 2  g, 2 m m o l e s )  w e r e  a d d e d
s u c c e s s i v e l y  to th e  s o d iu m  s a l t  of p h e n y l m a l o n d i a l d e h y d e  (0 .3 4  g,
2 m m o l e s ) ,  and  t h e  m i x t u r e  w a s  k e p t  o v e r n i g h t  a t  r o o m
t e m p e r a t u r e .  T h e  p r o d u c t  ( 0 .2  g, 32%) w a s  f i l t e r e d  off and
w a s h e d  w i th  w a t e r ,  and  had  m . p ,  2 8 4 - 2 8 8 °  ( f r o m  e t h a n o l ) ,  \^  m a x
222 ( s h o u ld e r )  and  307 n m  ( £ 1 9 3 0 0 ) ,  1590, 1300,  1100,  940,
860, 760 cm"^ , Tj.(^H6)DMSO j, 0 , 2 3  ( 2 H , s ) ,  2 .5 3  ( 5 H , m ) ,  6 . 5 3  
(6H, s ) ,  (Found: C ,  4 5 . 7 5 ;  H, 4 . 6 5 ; N ,  8 . 6 5  CIN O^S
r e q u i r e s :  C,  45 .  35; H,  4 . 1 ;  N,  8. 85%)
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R e a c t i o n s  w i th  E l e c t r o p h i l e s
A t t e m p t e d  b r o m i n a t i o n  of 1, 2 - d i h y d r o - 1, 3 - d i m e t h y l - 2 - o x o - 5-
p h e n y l p y r i m i d i n i u m  p e r c h l o r a t e  (134a)
B r o m i n e  ( 0 ,6 4  g, 4 m m o l e s )  w a s  ad d ed  d r o p w i s e  to a  s t i r r e d
s o lu t i o n  of  the  c o r r e s p o n d i n g  u n s u b s t i t u t e d  p h e n y l p y r i m i d i n i u m
p e r c h l o r a t e  (134a) ( 1 . 2  g, 4 m m o l e s )  in w a r m  m e t h a n o l  (100 m l )
a t  3 5 ° ,  T h e  m i x t u r e  w a s  s t i r r e d  f o r  4 h r s ,  s o lv e n t  w a s  r e m o v e d
in v a c u o  , c o o l e d ,  and  e t h e r  a d d e d .  T h e  p r o d u c t  ( 1 ,1  g) w a s
f i l t e r e d  off; i t  h a d  th e  s a m e  m . p .  and  m i x e d  m . p .  and  t h e  \A m a x
v a l u e s  a s  th e  s t a r t i n g  m a t e r i a l  (134a) .
T h e  s a m e  r e s u l t  w a s  o b t a in e d  w h e n  p y r i d i n e  w a s  u s e d  a s  
a  s o l v e n t .
R e a c t i o n  w i th  N - B r o m o s u e c i n i m i d e
T h e  s t a r t i n g  m a t e r i a l  w^as o b ta in e d  in q u a n t i t a t i v e  y ie ld  w h e n  
the  above  e x p e r i m e n t  w a s  r e p e a t e d  w i th  N - b  r  o m o  sue c i n i m i d e  in  
g l a c i a l  a c e t i c  a c i d .
1, 2 - D i h y d r o - 5 - p - m e t h o x y p h e n y l -  1, 3 - d i m e t h y l - 2 - t h i o x o p y r i m i d i n i u m  
p e r c h l o r a t e  (134d)
P r e p a r e d  a s  th e  5 - p h e n y l  a n a l o g u e  t h i s  s a l t  (34%) h a d  m . p ,
1 4 5 -1 4 6 °  ( f r o m  e th a n o l ) ,  232 and 317 n m  ( £_12500 and  14400),
^  1580,  1300,  1180,  1100,  1060,  930,  835,  an d  720 c m " \  <r m a x
T i ( ^ H ^ ) D M S O ] ,  0 . 3 3  ( 2 H , s ) ,  2 . 5 6  (4H, A A 'B B '  s y s t e m ) ,  6 . 1 5  (3H, s),
6 . 1 6  (6H, s) .  (Found:  C .  4 4 . 2 ;  H,  5 . 0 ;  N, 7 . 6  S
r e q u i r e s  C,  4 4 . 9 5 ;  H,  4 . 3 5 ;  N,  8.05%)
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R e a c t i o n s  w i th  P i p e r i d i n e  
T h e  5 - a r y l p y r i m i d i n i u m  s a l t s ( l 3 4 a - f )  a n d  (135) w e r e  
s e v e r a l l y  d i s s o l v e d  i n  d e u t e r i a t e d  d i m e t h y l  s u lp h o x id e  ( 0 . 5  m l)  
in  the  n . m .  r .  t u b e s  and  p i p e r i d i n e  (50 m g)  w a s  a d d e d  in e a c h  
c a s e .  T h e  r e a c t i o n  w a s  fo l l o w e d  by the  n . m . r .  s p e c t r u m  
in  e a c h  c a s e ,  and  the  fo l l o w in g  r e s u l t s  w e r e  o b t a in e d .
P r o t o n  N. m . r .  S p e c t r a  of A d d u c t s  of C o m p o u n d s  (13 4 a - f )  and  (13 5)
C o m p o u n d (H-4) (H-6) ( H - 1 , - 3 ) O t h e r  s
134a 4 . 9 6 3. 13 6 . 8 3 , 7 . 0 1 2 . 4 - 2 . 7  (Ph)
134c 4 . 9 8 3 . 2 8 6 . 9 4 , 7 . 0 1 2 . 5 4 - 2 . 6 3  (Ph)
3. 1 - 3 . 2  (Ph) ;  6 . 2 6  (OMe)
134e 4 . 9 8 3 . 2 6 6 . 9 1 , 7 . 0 1 1 . 5 5 - 1 . 6 6  (Ph) 
1 . 9 8 - 2 . 1  (Ph)
134f 4 . 9 4 3 . 2 2 6 . 9 2 , 7 . 0 1 2 . 1 8 - 2 . 2  (Ph) 
2 . 2 9 - 2 . 3 4  (Ph)
135 4 . 9 6 3 . 2 0 6 . 8 7 , 7 . 0 1 2 . 5 9 - 2 .  67 (P l*  7 . 6 7  (Me)
134b 4 . 7 4 2.  86 6.  5, 6, 6 2 . 4 - 2 . 7 8  (Ph)
134d 4 . 7 8 3 . 1 6 6 . 5 2 , 6 . 6 2 . 4 7 - 2 . 5 8  (Ph)
2.  9 8 - 3 . 0 6  (Ph ) ;  6 . 2 4  (OMe)
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